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The Protection of Vital Corporate Records 
by HAROLD F. RUSSELL 


General Controller's Staff, Eastman Kodak Company, Rochester, New York 


A program is outlined for the protection of vital corporate records 
against the effects of catastrophe. The various types of records are 
classified, principally according to balance sheet classification, and the 
specific procedure for each type described. A summary of the pro- 
cedure for both accounting and other records is included. 


‘os STRONG BOX, safe and bank vault have become the traditional symbols 
of protection for valuable papers. Some twenty-five years ago, microfilm- 
ing was introduced in banks to provide a photographic record of customer check 
transactions, which gave these institutions protection against fraud and also 
made it possible for the banks to reduce the time required to process checks. 
Since then, the use of microfilming has advanced and has been included 
among the methods of protecting vital records. The description of methods used 
at Eastman Kodak Company, contained in this article, may suggest ideas of gen- 
etal applicability for a program of protecting vital records. Such a program, may 
likewise streamline time-consuming procedures. The scope of Kodak’s problem 
in this respect may be indicated by pointing out that, in Rochester, the company 
has five manufacturing plants and an office division housing sales, distribution, 
and administrative groups. 


Preservation Policies; Adopting an Index System for Films 


Management has delegated responsibility for continuous supervision of the 
records-protection program to a committee composed of representatives from the 
major divisions of the company. In order to determine what records are essen- 
tial, production men, engineers and other specialists are consulted. 
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SUMMARY OF RECORDS INCLUDED 
COMPTROLLER'S OF FICE EMERGENCY RECORD PRESERVATION PROGRAM 
FORM IN 
WHICH DEPOSITORY Copies 
ECORD STORED DEPOSITORY ADDITIONS MAY BE DESTROYED 
Capital Assets Ledger Cards MI s 6 Semi-Ann 
Cash Receipts Book PH b 3 Quarterly 
Comptrolier's Office Reports MI - 6 Indefinite 
General and Analysis Ledgers MI a 5 After One Year 
Gross Profit Working Papers (Summary) PH b 6 Semi-Annually 
Journal Entries MI a 3 Not to be Destroyed 
Pricing Data (Rules for Pricing) MI a 7 Not to be Destroyed 
Profit and Loss Statements, balance sheets 
and supporting schedules: 
Book of Accounts PA b 6 Not to be Destroyed 
Working Papers MI a 5 Not to be Destroyed 
Quarterly Priced Inventories MI a 5 Quarterly 
Reconciliation of Bank Statements MI a 5 After One Year 
Renegotiation Data MI a 6 Indefinite 
Reserve for Processing (Summary and Procedure) PH b 5 Quarterly 
Standard Procedures PA b 8 When Revised 
Accounts Receivable Ledger Cards MI b 5 After One Year 
Remittances MI b 1 When Accts. Rec. are 
Remicrofilmed 
Disbursements MI a 1 indefinite 
Billing Information MI a 7 Indefinite 
Finished Goods Inventory MI b 5 Quarterly 
Price Lists, Net and List MI a 7 Indefinite 
Production, Sales, and Shipments MI ” 7 Indefinite 
Quarterly Inventory PA b 5 Quarterly 
Weekly Preduction and Shipments PA b 1 When current Quarter! 
Inventory ne 
Master Deck Run of Payroll PA b 3 Each Period 
Summary of Payroll PA b 2,3.5 2 & 3 When Current Pa, 
is Stores, 5, After, 
Five Years 
Earnings Record Cards MI a - After Two Months 
Daily Posting Sheets (Dom, and For. Dealers) PA b 1 Quarterly 
Invoice Registers PA b 1 Quarterly 
Period Posting Sheets (Foreign Subs. and Br.) PA b 3 Quarterly 
Period Sales Reports PA b 3 Annually 
Credit for Foreign Taxes Paid MI a&b 5 Not to be Destroyed 
Internal Revenue Agents Reports MI a&b 5 Not to be Destroyed 
Tax Reminder ty by MI a&b 5 Five Years 
Tax Returns over $10,000, Including Schedule MI a&b 5 me 6 Yrs. Some never 
Excise Tax Return (A Part of y~ Sme PH b 4 yan hy 
OTHER ADMINISTRATIVE GROUPS COVERED BY THIS PROGRAM 
ADVERTISING 
Record of Advertising Materials Supplied 
to Dealers and Non- Dealers MI a 7 Annually 
COMPENSATION AND CLAIMS 
Accident Report Sheets MI a 6 After Five Years 
Individual Case Payment Cards MI a 5 Quarterly 
Receipts Signed by Employees MI ny 4 After Seven Years 
EMPLOYEE'S BENEFITS 
Employees Accounts Receivable 
Ledgers and Notes MI a 4 After Two Months 
Life Insurance and Annuity Policies MI a 7 Annually 
Personal Records of Employees in Safekeeping MI a 4&7 Annually 
Record Cards MI a 3&7 Annually 














EXHIBIT 1 


Included, in addition to accounting records, are plans of buildings and 
utility services, special machine designs, research data, write-ups of production 
techniques, formulas, etc. The committee decided that the following policies 


would be applied in record preservation: 


1. To warrant retention, a given record 
be required to determine the financial 3 
value of an asset which might remain 
after a catastrophe, to arrive at the 
amount of the loss suffered, or to have 
available data essential to rebuilding the 
plant or any part of it lost in a catas- 
trophe. 

2. The cost of the emergency record pres- 
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ervation must be kept as low as possible. 
The film and paper copies of the record 
to be kept, must be sent to several oul 
of-town locations. The availability of the 
best type of storage space for the par- 
ticular record and the adage of pedo 
ting “all of one's eggs in one 

were the prime reasons for this disper 
sion of the records. 
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<, y of R A .? Indeed (Continued) 
FORM IN 
WHICH DEPOSITORY COPIES 
RECORD STORED DEPOSITORY ADDITIONS MAY BE DESTROYED 
Ee oe —————————_  —  OO  e  ee 
INDUSTRIAL RELATIONS 
Kodak Handbook PA b 8 When Revised 
Occupational Titles and Code PA b 8 When Revised 
Standard Industrial Relations Procedure PA b 8 When Revised 
URANCE 
ares Assets PA b 6 Sermi- Annually 
List of Insurance Policies in Effect PH b 7 Annually 
GAL 
Leeartificates of Authority MI a 4 Indefinite 
Contracts and Similar Documents MI a 4 Indefinite 
Deeds and Leases MI a 4 Indefinite 
Minute Books of E.\K. Co. of N, J. MI a 5 Indefinite 
Stock Certificates of Sub. Gos. MI a 5 Indefinite 
. u Agr t: A i 
Special Files and Releases MI a 4 Indefinite 
MATERIAL STANDAR.DS 
Standards, Specificati Test Method 
and Inspection Procedures PA b 8 When Revised 
PATENT « 
Applications Pending on Patents MI a 9 20 Years from Date 
Applications Pending en Trade Marks MI a 9 finite 
Copyright Certificates MI a 9 34 Years from Date 
Interferences MI a 9 20 Years from Date 
License Agreements MI a 9 Indefinite 
Original Grants of Patents Including Invent- 
ors Assignments of Patents MI a 9 23 Years from Date 
Original Grants of Trade Marks MI a 9 Indefinite 
Patents Licensed to Us - Printed Copies MI a 9 23 Years from Date 
Sketch Sheets and Inventor's Reports Not e 
Acted Upon MI a 10 Indefinite 
Applications MI a 3&7 Annually 
Job Descriptions MI i - Not to be Destroyed 
Job Evaluation Run PA b 6 Semi-Annually 
PUBLIC RELATIONS 
Annual Reports PA b 7 Not to be Destroyed 
SALES 
Contracts Register of Government Div, MI a 5 Quarterly 
Dealer Records MI a 6 Semi-Annually 
KEY TO ABBREVIATIONS 
1. Daily 6. Semi-Annually MI Microfilm 
2. Weekly 7. Annually PH Photostat 
3. Periodically 8. As Issued PA Paper 
4. Monthly 9. Bi-Monthly a Out-of-town bank 
5. Quarterly 10, 4 to 6 Weeks b Out-of-town company location 











PART 2— EXHIBIT 1 
It was also necessary at the start to devise a plan for making the information 
on the films “‘locatable” at need. Accordingly, in each plant, representatives of 
the comptroller’s office work with representatives of departments to set up an 
integrated filing system. For example, using the Dewey Decimal System well- 
known to libraries, one manufacturing plant used the following system for its 
microfilm rolls: 


Division A 00.00 to 09.99 Research 50.00 to 59.99 
e B 10.00 to 19.99 Comptrollers 60.00 to 69.99 
4 Cc 20.00 to 29.99 Industrial relations 70.00 to 79.99 
a a 30.00 to 39.99 Purchasing 80.00 to 89.99 
Plant service 40.00 to 49.99 


Further extension of the above classification may be illustrated by the plant 
comptroller’s division, which is divided into the following groups for index 


purposes : 
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Time and payroll department 60.00.00 to 60.99.99 


Wage standards department 61.00.00 to 61.99.99 
Industrial engineering department 62.00.00 to 62.99.99 
Accounting department 63.00.00 to 63.99.99 
Miscellaneous 64.00.00 to 64.99.99 
Available (unused numbers) 65.00.00 to 65.99.99 


In other words, each division may be divided into as many as ten departments 
and each department may classify its material under 100 separate headings and 
can use 100 roles under each heading. 


The Microfilming Program Related to Current Assets 


The comptroller’s division started with the balance sheet as a guide to the 
work to be covered and the plan of this article follows, in general, balance sheet 
order, in recounting the records which were microfilmed or, in some cases, spe. 
cifically left out of the program. 

It should be mentioned, before going down the balance sheet categories, that 
we have sent to an out-of-town company location carbon copies of the complete 
formal semi-annual accounts and a microfilm of our working papers for each 
quarterly closing. These, of course, are in considerable detail and would supply 
us with a starting point in reconstructing our accounts to the date of disaster, 
Exhibit 1 comprises a summary of the principal records sent to one or more safe 
depositories. Details as to the form, depository, frequency of sending to the 
depository and recommended dates for destruction of the original records are 
explained. In many cases, much valuable storage space has been saved by early 
destruction of original records and permanent retention of the microfilm copies. 

The disbursement side of cash may be treated first. Prior to the microfilming 
program, each check (written in the main office disbursements department from 
lists prepared by the various plants) was transcribed into a disbursement record 
with the check number, date, payee, and amount being given. It took a dek 
twelve hours a week to prepare this form. Then, the disbursement record was 
used to check off the checks returned by the banks, as part of the reconciliation 
of the bank balances. When the program was started, it was decided to dis 
continue this record and to microfilm carbon copies of the checks as a perms 
nent record of the checks written. The carbon copies of the checks are kept in 
numerical sequence until they have been microfilmed. Then the carbons ate 
sorted against the returned checks and the copies of those returned are dé 
stroyed shortly thereafter, while the carbon copies of the checks not returned 
constitute the total of the outstanding checks in reconciling the bank balance. 
Each day, therefore, the carbon copies of the checks written are microfilmed 
and the microfilms are mailed daily to an out-of-town depository. 

As to cash receipts, incoming remittances have been microfilmed for years a 
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a convenient reference for “‘look-ups” of checks which were incorrectly applied 
or where other questions arose which could be determined only by referring to 
a copy of the checks. The original, of course, had been deposited. A duplicate 
film of these remittances is now sent to an out-of-town depository every day. 

Thus, we have a daily record of both incoming and outgoing cash items on 
file in an out-of-town depository. Every three months, the bank reconciliations 
are microfilmed, so that only the period from the last quarter to the date of a 
disaster would need to be reconciled to the bank’s records. The records of cash 
movements get prior attention because they are probably more current and com- 
plete than any other asset. Not only do they provide information on cash bal- 
ances but also on many other assets and liabilities. 

Investments are a different matter. With respect to marketable securities, the 
carbon copy of the semi-annual typed accounts or the microfilm of the quarterly 
working papers gives us a starting point. The movement of the cash account 
on film in a safe depository would enable us to reconstruct the new balance, 


- together with the possible assistance, if required, of out-of-town financial houses 


through whom securities may have been purchased or sold. 

As applied to accounts receivable, the program is carried out by microfilming 
all our customers’ ledger cards, together with a quarterly reconciliation of the 
accounts in total. In order to keep our records current between quarters, our 
tabulating department prepares carbon copies of the scrolls of daily total dollar 
sales by customers, run from the punch cards of the sales tabulation. These 
daily posting scrolls would enable us to reconstruct the charges to each customer's 
account and the data on the microfilm record of incoming cash permits us to 
determine the total credits to be applied. The daily carbon copies of the posting 
scrolls are mailed to an out-of-town division for safe-keeping. 

Inventories of finished goods in our distribution center and domestic branches 
are taken quarterly on standard preprinted inventory sheets. Each location is 
designated by a color band at top and bottom of the sheet. The originals are 
forwarded to the comptroller’s section of the distribution center, where they are 
shingled and the quantities cross-footed and totals entered on a summary sheet. 
The summary sheets are then forwarded to the general comptroller’s office, 
priced and extended. 

The extended summary sheets are microfilmed, thus preserving the inventory 
record of finished goods for the entire company. Unpriced copies of the origi- 
nal inventory sheets are kept at each location. If the records of only one loca- 
tion were destroyed, the values for that location at the end of the previous 
quarter could be obtained from the summary of the inventory records, by deter- 
mining the difference between the original microfilm record and the summary 
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of the other branches. If the records of more than one location were destroyed, 
it would be impossible to reconstruct values accurately by location. However, 
at any interim period end, they could be approximated for the company as, 
whole. 

Weekly tabulations are also preserved of our distribution center shipments tp 
domestic and foreign branches, in terms of units by product class. Periodie 
summaries of dollar sales and shipments are microfilmed and sent to an out-of. 
town depository. 

With respect to in-progress inventories, it was decided to save expense by 
microfilming cost ledgers on a quarterly basis. Copies of closing papers of the 
various plants are sent quarterly to an out-of-town depository. No attempt is 
made to preserve detailed records of labor, material and overhead added to spe- 
cific product cost accounts during each accounting period. However, it is pos 
sible to reconstruct an overall picture of the in-process values for the loal 
plants as a whole. The total labor and material cost would be obtained from 
disbursement records on film, estimated overhead would be applied and the total 
added to the microfilm inventory of the previous quarter. From this total, the 
value of production based on weekly tabulations of units of production by prod 
uct class could be subtracted. 


The Microfilming Program Related to Capital Assets 


Our capital asset records consist of individual cards, one for each asset ora 
unitized group of assets. These cards are summarized in ledgers by class of 
assets. Semi-annually, the individual asset cards are microfilmed for protection 
purposes. The ledger accounts show totals by years, plus depreciation period: 
cally and to date. No duplicate or other record is kept of the asset ledgers men 
tioned above, because they could be reconstructed from the individual asst 
records on film. 

The system for interim records of capital additions varies somewhat, accont 
ing to the problems of the individual plants. One plant, for example, sendsi 
copy of each shop order for new assets to a safe depository as soon as it is pit 
pared. Each accounting period, a copy of the trial balance of work-in-process by 
shop order is sent to the same designated depository. 


The Microfilming Program Related to Liabilities 


No concerted effort is made to keep details of current liabilities. If evet 
necessary, our suppliers could furnish duplicate invoices and, of course, Out 
records of outgoing cash tell us which bills have been paid. The information @ 
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the film copies of our checks would enable us to establish very readily a fairly 
complete list of the venders with whom we deal regularly. 

Liability to our stockholders is a problem for our transfer agents and regis- 
trar. They, too, have taken steps to protect their lists of stockholders against 
possible disaster. However, the registrar is sending daily to one of our out-of- 
town locations a carbon copy of the changes in the list of stockholders. We 
also have, in the same location, a complete list of stockholders and their hold- 
ings quarterly, which is prepared at the time the dividend payment is made. 


Journals, Ledgers and Underlying Payroll Records 


Our company uses pre-numbered journal voucher forms. These consist of the 
voucher plus any supporting schedules or detail. They represent the very heart 
of our entire accounting system and, because of their importance, had been 
saved since the beginning of the company. In our main office, we use about a 
thousand vouchers a year. The vouchers vary from one to a hundred sheets of 
paper. Over the years, they have represented a considerable storage problem, 
both as to finding space and as to keeping the file intact. 

Rather than having highly paid employees spend considerable time trying to 
decide which vouchers to save and which to destroy, all of our journal vouchers 
from the beginning to the present were microfilmed. The original films of all 
the journal vouchers are filed in a single filing cabinet in our accounting depart- 
ment. Duplicate rolls of film were made for permanent storage in an out-of- 
town depository. All of our older journal vouchers were destroyed and consid- 
erable space saved in our record room. 

As a current matter, journal vouchers are microfilmed shortly after they are 
ptepared, so that, if the originals are ever lost, the exact copies may be viewed 
by placing the microfilm on film readers. Incidentally, it is easier and quicker 
for filing clerks to locate any particular voucher on the film than to search 
through many cabinets in the record room. 

Our ledgers are photographed quarterly on 35 mm microfilm rather than 
16 mm microfilm used for the other records. This gives us current records of 
our ledgers, where all of the journal entries are summarized. 

Pay roll records have been given considerable attention for obvious reasons. 
In the event of a disaster, we would want a complete up-to-date record of our 
employees, including their home addresses, status under company insurance 
programs, job descriptions, social security status, earnings for the year to date, 
etc. The wages of employees paid on a weekly basis have been computed and 
summarized by means of punched cards. These cards, together with the master 
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deck giving the essential data on the employees, enable us to secure mechag. 
cally carbons of scrolls each pay period, giving all of this essential information 
These carbons are sent to an out-of-town depository. 

In addition, it is now standard procedure for copies of accounting prog 
dures, wage standards, etc., to be supplied to an out-of-town depository. 


Where fo Store Films, Their Authenticity, Program Cost 


The matter of selecting locations for the films is one of balancing considen. 
tions. In scattering our records to several out-of-town depositories, considen. 
tion was given to a number of aspects of the problem. In general, the microfilm 
records, being compact, are stored in safe deposit vaults of banks in towns nes 
Rochester. Here they are available for use near Rochester should disaster strike 
directly in the city. The bulkier records such as carbon copies, tabulating scrolls, 
etc. are usually sent to one of our own distant properties where storage space is 
available. 

There is an important legal angle to a microfilming program. The miao 
filming of records for an emergency preservation program or for purposes of 
regular records retention should be carried out in strict accordance with po 
cedures outlined by counsel. This is necessary in order that the authenticity of 
the film copy may be readily established. 

Cost also bears on whether and to what extent to undertake microfilming 
The cost of such a program will vary with the size of the company and th 
problems encountered. Therefore, a statement of our cost would be of no valu 
here. However, from our experience, we believe that such a program as wt 
have adopted is well worth while and that the cost can be kept low if the pm 
gtam is properly applied. The carbon copies of the accounts, scrolls, etc. repre 
sent little additional labor, while, in many instances, the microfilming is dow 
by employees as a part of their regular duties. In the case of the remittancs 
made to others and checks received from customers, employees in our mail d 
partment run an entire day’s cash receipts through a microfilmer in a few 
minutes. 

Despite the apparent stalemate on the Korean battlefront, the internation 
tension still exists. In our opinion, this tension, plus the possibilities of loss of 
vital records from fire, floods, explosions, etc. warrants a continuing review of 
the best means of protecting these vital records. It is the accountants’ respor 
sibility to see that the accounting records are available whenever they are needed 
—and the need may be greatest when a catastrophe strikes. Hindsight cannot 
produce a single record which has been completely destroyed. 
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Production Unit Accounting for Department Stores 
by PARK E. SCHIMP 


Controller, Watt & Shand, Lancaster, Pennsylvania 


Department store expenses should be broken down into cost centers 
along functional lines and then evaluated in terms of the work done 
in the various centers rather than in terms of relationship to sales. 
Efficiency is thus analyzed in terms of work load productivity rate, 
and pay rate. Examples of how this may be done are given and the 
application of production unit accounting to budgeting and comparison 
of results with other stores noted. 


 yaaees STORES, in recent years, have not attained the profit levels 
realized by business as a whole. The national net retailing profit of 2.3 
per cent on sales reported for 1951 is evidence of the need for serious efforts in 
cost finding and cost reduction. For these objectives, accounting can supply the 
required facts, provided the methods are designed to do the job at hand. 

As incentive to this, it is a hopeful sign that department stores are beginning 
to recognize that it is high time their accepted accounting procedures received a 
complete modernization. For the last decade, the department store has experienced 
increasing competitive pressure from other forms of distribution. The drug 
store, specialty shop, and the appliance store have made great strides in the 
merchandising field. The success of these assorted enterprises in competing 
with similar units of the department store has not been due only to pleasant, 
well-trained, and intelligent sales personnel. Behind the scenes, we are likely to 
find an individualized accounting control which holds expenses in desired rela- 
tionship to volume, avoids undue costs, and promotes continued efficiencies. 

A counter attack along accounting lines is in the making. Department store 
accounting generally reflects the procedures set forth in the manual developed 
by the National Retail Dry Goods Association in 1917, and revised in 1922 and 
in 1928. The weaknesses of these procedures have become increasingly apparent. 
Accordingly, the N.R.D.G.A. is preparing a complete revision of its manual for 
issuance in the near future. The new manual will contain changes and recom- 
mendations aimed at: 


|. Coordination of expense control with 3. Provision for intelligible historical data 
lines of authority through establishment as a basis for budgetary control. 
of cost centers. 4. The use of production unit costs in place 
2. The pin-pointing of controllable expenses. of the misleading “percentage of sales” 
for control of expense levels. 
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It is the last feature, production units costs, which will be discussed in this 
paper. Since there will be a rapid recognition of the value of this new 

on the issuance of the revised manual of the N.R.D.G.A., department stop 
accountants should be familiarizing themselves with it. They should be thinking 
in terms of its application to their particular business, how it can be helpful 
to the management in controlling costs and improving competitive positiog, 
They must be laying plans to assure its adoption with a minimum of confusigg, 
First of all, they must become familiar with the work center idea. 


Functional Expenses and Units of Measuring Them 


Reduced to its simplest terms, expense is the cost of doing a job. It is wha 
we pay for what we get. In order to properly understand our expenses, we 
must break down store operation into the various kinds of jobs performed, such 
as floor cleaning, window trimming, waste-paper baling, customer statement bil} 
ing, elevator operation, and all the other tasks entailed in department store oper. 
ation. It has been estimated there are about eighty of these jobs in a large stor 
and probably as many as sixty in a medium sized store. The job itself becomesa 
work center, not necessarily identified by a specific geographical location buts 
a series of activities which, taken together, produce a definite function withis 
the retailing job. 

The production unit selected as a measure of a work center's productiviy 
must have certain characteristics. These are: 





1. It must be simple. to period. 

2. It must be capable of accurate determi- 4. It should not require weighting. 
nation or count. 5. It should be to all department 

3. It must be constant in value from period stores to facilitate comparability. 


The following is a partial list of usual department store work centers, give 
here to illustrate the type of units proposed for the measurement of productivity 
within the various store work centers: 








Work Center Unit of Measurement 
Sales audit Gross sales transactions 
Accounts payable Invoices paid 
Payroll and timekeeping Pay ch (or envelopes) issued 
Accounts receivable Gross credit sales transactions 
Retail selling (by departments) Gross sales transactions (by departments} 
Cleaning 1000 sq. ft. selling space X no. of days 
Alteration department Garments handled 
Parcel post department Packages handled 
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Data Developed Under Production Unit Method—and a Comparison 


With the work center idea identified and exemplified, the question is how 
to use it to solve the department store problem of economical operation. We 
must know what factors cause costs to rise or to fall within cost centers. Then 
we can exercise expense control and take steps toward expense reduction. These 


factors appear to be: 


|. The work load—the amount of work to which the work is done. 
be done. 3. The pay rate—the cost per hour of 
2. The productivity rate—the speed at doing the work. 


The interplay of these three factors determines the expense level. Therefore, 
control and reduction of expense can be accomplished through keeping them in 
proper relationship. This is the objective of production unit accounting. 

In this presentation of production unit accounting, a single work center, 
sales audit, will be discussed. This center provides the store with a complete 
analysis of its sales by department, by type and by sales person, and furnishes 
information to the general accounting office for recording of accounts receivable 
and cash receipts. 

Under the present standard expense accounting system, the management would 
be informed that its sales audit costs were $6,000 for 1952. If the store’s sales 
volume was $6,000,000, the sales audit cost would be presented in this fashion: 

Sales audit $6,000 1% to sales 
This is informative to the extent that $6,000, or one tenth of one per cent of 
sales was expended to perform the function of auditing the sales transactions. 
It does not show whether $6,000 was too much in relation to the work pro- 
duced or how much work was produced. 

The production unit accounting method begins with the measure of the units 
of work. Perhaps we find that 1,500,000 sales tickets and credits were processed 
through the auditing section. Therefore, we establish the first factor in pro- 
duction unit accounting, the work load. The first step in the expense control 
now shows: 


Labor Cost $6,000 
= = $.004, the Transaction cost 


Work load ——_—1,500,000 
The second factor, productivity, is measured by the work load divided by the 
hours worked and, upon determining the total hours represented in the sales 
audit payroll, we find: 





Work load 1,500,000 
Hours worked oi 5,333 
JANUARY, 1954 


=> 281.2 Transactions per hour 














The third factor obtained for our sales audit work center is the average pay 
rate, the quotient of the labor cost divided by the hours worked: 
Labor cost $6,000 


= = $1.125 Average pay rate 
Hours worked 5,333 





All facts regarding the sales audit work center are now available, as follows: 


Year Work load Productivity Average pay rate Transaction cost 


1952 1,500,000 281.2 $1.125 $.004 











In these facts, it is possible to show why production unit accounting is an 
important management tool. Assuming that management desires a comparison 
between 1951 and 1952 sales audit costs, the information available by the 
present standard expense system is: 





Sales audit cost 
Year Sales audit cost Sales volume (Per cent to sales} 
1951 $5,500 $5,000,000 ll 
1952 6,000 6,000,000 -10 


From the information given, management would infer that the cost of sales 
audit has been reduced some 9 per cent in 1952 and that a good cost reduction 
job had been done. But let us examine the figures produced by production 
unit accounting methods: 











Hours Average Transaction 
Year Work load Worked Productivity pay rate Cost 
1951 1,392,400 5,200 267.8 $1.057 $.00395 
1952 1,500,000 5,333 281.2 1.125 004 


It will be noticed that the apparent 9 per cent cost reduction as reflected under 
the standard expense system has been replaced by a small increase in transaction 
cost from $.00395 to $.004. When management is given accounting statistic 
which are as much as 9 per cent in error for the purpose at hand it cannot k 
expected to produce profits which are in line with those of businesses which a 
better informed. 


Expanded Analysis of Operating Results 


The answers which management can obtain from accounting statistics are of 
very great importance. What answers did management get from the standanl 
expense system comparison of 1951 and 1952 sales audit costs? 
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Q1. Why do we have an apparent 9 per cent reduction in sales audit expense? 


A-l1. The audit labor cost increased about 9 per cent ($500 + $5,500) and, with 
this 9 per cent increased labor item, we handled a 20 per cent increase in sales 
auditing $1,000,000 + $5,000,000). In other words, our ratio of cost to sales 
dropped and we, therefore, have an expense reduction, presumably from an in- 
crease in productivity. 

Upon the basis of the information available, this answer is reasonable. But, 
unfortunately, it was a blind question, asked in the light of inadequate and 
unparticularized information. Under the production unit accounting figures as 
outlined, the questions and answers would be along the following lines: 


Q-1. Why do we have an apparent increase in sales audit expense? 


A-1. The average pay rate increased about 6.4 per cent ($.068 + $1.057) due to the 
5 per cent general pay increases made to store employees in March, 1952, with 
approval of the Wage Stabilization Board and the balance is due to the incentive 
pay system inaugurated in July, 1952, in sales audit section. The incentive pay 
system has already increased the productivity in sales audit section, as 
in the 5 per cent increase. (13.4 + 267.8). It is anticipated that 1953 pro- 
ductivity will show an 8 per cent increase over 1951, thereby cancelling out the 
cost of the incentive pay system. 

Q-2. Despite a 20 per cent volume increase we had about 8 per cent increase in the 
number of transactions (work load). To what might we attribute this change 
in the size of the average sale? 


A-2. During the middle months of 1951, we had an overstocked inventory condition 
which we liquidated through mark-down sales. Our 1951 mark-downs were 
higher than normal, and those inventory reduction sales produced smaller than 
normal tickets. However, some credit for 1952 larger average tickets must be 
directed to the training program in which we are emphasizing the value of 
“companion sales,” quantity purchases in certain lines of merchandise, and some 
plain old-fashioned salesmanship. We feel that results are beginning to come 
and are showing in the higher average ticket. 


In this way, productivity accounting statistics maintained by work centers on 
a monthly basis will provide constant knowledge of costs of store operation, 
affording opportunities to control expenses before they get out of hand. It is 
actually an accounting method which permits store management to set up stand- 
ard costs for different work centers, somewhat similar to factory standard cost 
systems but without the necessity of accounting for standard cost variances. 


Improved Budgeting 


As an aid to store operating budgets, the production unit accounting system 
is invaluable. In the average department store, payroll represents approximately 
60 to 65 per cent of the store’s variable expenses. The breakdown of a variable 
of such size into some eighty work centers permits budgets having greater ac- 
curacy and flexibility. Suppose it is desired to budget the sales audit work center 


JANUARY, 1954 591 














for 1953. It is known that sales volume in 1952 was $6,000,000 represented 
by 1,500,000 individual sales transactions of $4 average amount. The 1953 
budget is set at $6,250,000 sales. The average sale is estimated at $3.97 a 
increase of 2 per cent in productivity anticipated. A probable 3 per cent ip. 
crease in wage rates is allowed for. The budget will appear this way: 


1953 Budget-Sales Audit 








Average Transaction 
Work load Productivity pay rate cost 
1,574,300 286.8 $1.159 $.00404 


There is an advantage with the production unit accounting method in that 
regardless of fluctuation in the work load, it is possible to maintain control of 
the sales audit expense (for example) by continually checking the productivity 
rate of 286.8 transactions per hour and by watching the average pay rate to keep 
it within the $1.159 budget. The factors of productivity and average pay rate 
are easily controlled on a weekly or monthly basis, taking into consideration the 
variations due to employment factors like vacations, bonuses, sick leave, over 
time, etc., which are seasonal, and are readily budgeted upon experience from 


past years. 


Better Comparisons Between Stores 


Comparisons are becoming recognized as necessary and desirable in store com 
trol. Suppose that two stores, located in different cities, desire to exchange 
information relative to the sales audit function, under the present expense sy 
tem, the stores’ figures for comparison would appear like this: 








Sales audit cost 
Store Year Sales volume Sales audit costs (per cent to sales} 
i 1952 $6,000,000 $6,000 10 
“B" 1952 $7,500,000 $6,500 087 


The controllers, without careful investigation of all facts, would assume thi 
Store B was doing the better cost control job. Its method of audit would k 
examined for clues to its lower audit costs. 

However, a comparison of the figures supplied by production unit accounting 
shows the following: 


Average Transaction 
Store Year Workload Hoursworked Productivity pay rate cost 


"A" 1952 1,500,000 5,333 281.2 $1.125 $.004 
“B" 1952 1,704,550 6,556 260.0 $1.066 $.0041 
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With comparisons now based on comparable cost factors, it is learned that 
Store A is doing the better job in sales audit. The volume handled by Store B, 
although lower in cost percentage to sales volume, is higher in cost per trans- 
ation, due to lower productivity which is not offset by the more favorable 
average pay rate experienced by Store B. 

The search would be diverted now to A’s audit operation. How can A, pay- 
ing 6 per cent more average hourly rate, obtain a lower transaction cost through 
productivity? If B could increase its productivity to 280 transactions per hour 
by using A’s methods, B would show a transaction cost of only $.0038, which 
is a potential saving of about $500 annually. If a similar saving could be ob- 
tained from each of the sixty different work centers in Store B, it would permit 
Store B a considerable increase in profits. Production unit accounting makes 
this potential saving available through intelligent accounting analysis within 
work centers. 


Relative Work Load Idea Makes Data Easier to Use 


It is readily apparent that, in talking in terms of unit costs such as $.0041 





and $.0038 in the foregoing calculations, the smallness of the figures is a dis- 
advantage. Another disadvantage is that department store managers are ac- 
customed by training and experience to expressing expenses as percentage of 
sales. In order to overcome both disadvantages, it is proposed that the work 
load units may be a measurement which represents the amount of work required 
to produce a unit of $100 of sales. This is called the relative work load, since 
it is the work load in relation to each $100 unit of the total sales volume. 

Upon the basis of relative work load units our 1952, sales audit figures now 
appear in this manner: 








Average Relative 
Relative work load Productivity pay rate unit cost 
60,000 11.25 units/hrs. $1.125 $.10 


Each relative work load unit costs ten cents and, since it represents $100 of sales 
volume, the cost of sales audit is one tenth of one per cent of sales. If the 
cost of audit per transaction is desired for internal control purposes, the ten 
cent relative unit cost is divided by 25 (1,500,000 -— 60,000 units) and we 
have four tenths of a cent, as previously obtained. 

The relative work load unit device is effective for control purposes, since 
it permits controllers to watch the trend of expenses by individual work centers, 
in relation to sales trends. The productivity rates and average pay rates can be 
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charted by weeks, months, or by seasons. Any evidence of weaknesses in the 
work center's expense control will be promptly detected and the effects of any 
efforts directed toward expense reduction will be immediately noticeable, 


A Pending Change 


The committee appointed by the Controllers’ Congress of the N.R.D.G.A. tp 
prepare a manual covering the operational details of production unit account 
ing, has held several discussion forums among controllers and owners, Ajj 
efforts are being directed toward an early introduction of production unit ae. 
counting methods to stores. Just how far into the total expense problem the ney 
method will be scheduled to go is not known at this time. However, it is gen 
erally acknowledged that department store expense is directly related to produc 
tivity. Therefore, primary recognition will be given to the production uni 
accounting method as applied to work centers within the store. 

This change in accounting methods brings to the department store all the ben. ’ 
efits now enjoyed by factories from their standard cost accounting. Since it will 
make possible a more intelligent analysis of store expenses, it will assist in 





meeting the challenge to recapture a more normal portion of business profits, 


N.A.C.A. BULLETIN 





term 


tion 
ered 
how 
law 


subj 
pape 
busi 
tere 
desi; 
incl 


diff 


ber : 


what 
time 








Ses in the 
‘cts Of any 


D.G.A. tp 
t account. 
ners. All 
unit ac 
n the new 


tion unit 


LETIN 








Preparing Effectively for Renegotiation* 


by C. RICHARD GUNZER 


Certified Public Accountant, Stamford, Conn. 


The theme of this paper is careful planning for renogotiation by 
meticulous review of the sales and costs which are to determine re- 
negotiable income. The facts which should be gathered to support 
both the admissable cost elements and the allowable profit are noted 
and the importance of anticipating questions which may be raised 
during the renegotiation process emphasized. 


— RENEGOTIATION ACT of 1942 was the first attempt by the United States 

Government to limit profits of its defense contractors on an overall basis. 
The step enabled the Government to reclaim excessive profits earned from de- 
fense business after the year’s operations had been completed and costs and 
profits have been established. In the successive acts, coverage has been stated in 
terms of an amount of gross contract revenue beyond which a contractor's profits 
from this type of business becomes subject to review. Under the Renegotiation 
Act of 1951, this figure is $250,000. Under the predecessor law, the Renegotia- 
tion Act of 1948, it was $100,000. The Renegotiation Act of 1942, which cov- 
ered World War II years, started renegotiation at $500,000. It should be noted, 
however, that brokers, agents, etc. are subject to nee cnn under present 
law if they take in over $25,000 a year. 


Renegotiable Business 


The question as to what constitutes defense business is, in itself, a lengthy 
subject and it will not be possible to do more than to touch upon it in this 
paper. For purposes of present renegotiation, let us keep in mind that defense 
business consists of all amounts received or accrued from prime contracts en- 
tered into with the Army, Navy, Air Force, or with other government agencies 
designated by law, since January 1, 1951. All related subcontracts are likewise 
included. 

Segregation of renegotiable from nonrenegotiable sales is one of the more 
difficult tasks in the renegotiation procedure. It is perhaps the most important 





* As this paper goes to press, The Renegotiation Act of 1951 has expired, as of Decem- 
ber 31st, 1953. However, Congress is scheduled to consider the Act’s extension in January. 

The principles and suggestions contained in this paper are pertinent to renegotiation, in 
whatever forna the Act may be extended and, of course, apply to all open years for some 
time to come. 


JANUARY, 1954 ‘ 3595 








consideration in a business which sells a product having both civilian ang 
defense uses. A wide variety of methods are used by industry in establishing 
renegotiable sales. These include direct inquiry of customers, analyses of pur- 
chase orders to identify military contract numbers, CMP symbols, etc. 

In connection with determining renegotiable business, there are two Principal 
kinds of exemptions provided for under the Renegotiation Act of 1951, map 
datory and permissive. The mandatory exemptions are well-known. The 
permissive exemptions are contracts which the Renegotiation Board, under is 
discretionary powers, has exempted. They include contracts for building main. 
tenance or repairs, contracts for the sale or rental of existing real estate, sub 
contracts for stock items not especially purchased for government contrads 
packaging materials and containers, safety equipment and clothing, general office 
furniture and equipment, and sundry other items. 

It is important for everyone to be alert to the possibilities of eliminating sale 
from renegotiable business which might, without special inquiry or investign 
tion be classified as renegotiable. In. some instances, this special effort can take 
the form of reminding the customer, when replying to your written inquiries, 
that purchases made for stock, regardless of ultimate usage for defense, are not 
to be classified as renegotiable. A situation might arise under which a com 
pany undertakes machining, grinding, or stamping certain small tooling fora 
customer whose present products are largely going into defense channels. Upon 
investigation, the accountant finds that half of the purchases are being used om 
renegotiable work and are written off currently but that the other half are being 
stocked for future use, either on commercial or defense work not presently a 
order. Here is a situation in which half of the related sales can be eliminated 
from renegotiable business under the stock exemption provision. Yet, without 
a little extra investigation, they might easily have been left in. 

Another example will emphasize the need for caution and good judgment 
A manufacturer of brakes delivers a certain type to a manufacturer of truds 
who is heavily engaged in filling military orders. Not being satisfied witht 
“fully renegotiable” reply to his inquiry, the brake manufacturer makes addé 
tional inquiries, going to the truck plant to look around if necessary. Then its 
revealed that one-quarter of the type of brakes delivered during the year weal 
to fill military orders and three-quarters went into commercial channels. Whit 
a pity if the “fully renegotiable” answer had been allowed to stand! 

There is one more type of exemption known as the partial mandatory exemp 
tion. This relates to sales of new durable productive equipment to customes 
other than the Government, provided the equipment has not been acquired for 
the account of the Government. Section 106c of Renegotiation Act of 19% 
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states that the term “durable productive equipment” means machinery, tools, or 
other equipment which does not become a part of an end product acquired by 
an agency of the Government under a contract with a Department, or an article 
incorporated in such a product, and which has an average useful life of more 
than five years. It is important to consider only that portion of sales of new 
productive equipment renegotiab’: which is equal to the ratio which five bears 
to the average useful life of the equipment. Reference to Bulletin F of the 
Bureau of Internal Revenue should be made for the purpose of determining 
useful life. There is no difficulty in applying the segregation factor in this case, 
if the following determinations have been made: 


|. The sale is to a defense contractor. 3. The equipment has an average useful 


2. The equipment is required for perform- life of more than five years. 
ance of a prime contract or subcontract 
subject to the act. 


There has been some difficulty in some quarters in attempting to understand 
just what was intended by the Congress. Attention is called to the fact that 
renegotiation of sales of new durable productive equipment was postponed until 
January 31, 1953 and did not go into effect until then: Also to be noted is that 
there has been considerable agitation to have a different interpretation made of 
the law—one which removes the clause “unless purchased for the account of 
the Government” and one which takes into consideration the percentage of use- 
fulness of the machines on renegotiable business. 

The writer knows of the case of one large machine tool builder who sells to 
practically all the large defense contractors, with annual sales running to mil- 
lions. The accepted life expectancy of his machines averages twenty-five years. 
Yet, less than three per cent of all the sales of this company qualify for exemp- 
tion under the “new durable equipment” provision, because even big name 
purchasers are buying the machinery for immediate or ultimate account of the 
government. It is the writer's opinion that this provision in the law is of doubt- 
ful benefit to the very companies it was designed to help. What happens to this 
provision in the law as time goes on and more experience is gained should 
interest all of us. 


Costs of Renegotiable Business 


What costs to attribute to defense business is a companion and not less diffi- 
cult problem. The factors to be considered in the allocation of costs are many. 
The principal factor one must keep in mind, when allocating costs for purposes 
of renegotiation, is that the costs must first pass the test of deductibility under 
the Internal Revenue Code. Once that test has been met, the question then 
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arises as to whether all of the costs should be allocated between defense and 
nondefense business by one method only. It is well to remember, when pre 
paring the required statement of income, that different classifications of cog 
may be allocated on different bases. Cost of goods sold (line 20—RB Form 1B, 
December 1951) may be allocated on a sales ratio or prime cost, or labor basis, 
Selling and advertising expenses (line 22 of the same form), and general and 
administrative expenses (line 23), may be apportioned on another basis, which 
must be equitable, or assigned directly when justified by circumstances. 

Here is an area in which the accountant can benefit his company or client, a 
the case may be, by carefully taking advantage of every legitimate opportunity 
to charge against renegotiable business all costs which can be related directly 
or indirectly to the production of defense goods. There is nothing unethical 
about this procedure, since the Renegotiation Act expressly provides for it. On 
the whole, what the accountant should endeavor to do is to prevent segments of 
the company’s profits from being unnecessarily exposed to renegotiation and to 


the risk of being designated “‘excessive.”” Every honest effort should be made to + 


establish minimum permissible amounts in the category of renegotiable sale 
and maximum permissible amounts in the category of renegotiable costs. 


Profit Allowable on Renegotiable Business 


Considering how much profit is being allowed based upon the cases already 
settled, it appears that the present Renegotiation Board is not afflicted with 
“10%-itus,” which seems to have gripped World War II renegotiators. Then 
the usual practice was that, no matter what the business, it was necessary to talk 
fast and be lucky to get by a ten per cent profit limitation figure. Although som 
companies were allowed more than ten per cent, most contractors were not 
Settlements are not quite so restrictive under the current Renegotiation Ad, 
twelve to fifteen per cent or better being fairly common. One contributing fae 
tor present today is that the personnel of the board now consists of civilians 
having no connection, as to functions, with Army, Navy, or Air Force procure 
ment. Another reason for the prevailing attitude is that we are not involved ia 
an all-out war. 

It should not be concluded from these observations that a company will be 
allowed to retain high profits if a strong case is not presented. The board is 
trying to settle each case on its own merits and intends to eliminate only truly 
excessive profits. This is an arduous job and one which few would care 
undertake. Decisions have to be made by the Renegotiation Board which must 
not hurt either the Government or the defense contractor who is producing 
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needed equipment. This cannot always be accomplished without error or pos- 
sible injustice, as to excessive profits determinations. Help must be furnished to 
the defense contractor in presenting his case in a thorough and documented 
manner. The whole pattern of the contractor's presentation should be deter- 
mined and executed by the company’s management. The aid of someone familiar 
with the technical procedures is a necessity and all pertinent information must 
be drawn on. 

The board needs to know company efficiencies, pricing policies, improved 
methods, cost reduction, difficulties in overcoming bottlenecks, etc. Field rene- 
gotiators are understaffed and far too busy to build a case for the contractor. 
If their job is confined only to the review of facts submitted and to making 
such verifications as they deem necessary, everyone gains and cases are disposed 
of more quickly. 


Importance of Effective Presentation of the "Statutory Factors" 


The Renegotiation Act of 1951 includes six so-called “statutory factors” on 
the basis of which a contractor may and should attempt to build his case for 
the absence of excessive profits. The wording of the law is as follows: 

“In determining excessive profits favorable recognition must be given to the 
efficiency of the contractor or subcontractor, with particular regard to attainment 
of quantity and quality production, reduction of costs, and economy in the use 
of materials, facilities, and manpower; and in addition, there shall be taken into 
consideration the following factors: 


|. Reasonableness of costs and profits, 
with particular regard to volume of pro- 
duction, normal earnings, and compari- 
son of war and peacetime products. 

2. The net worth, with particular regard to 
the amount and source of public and 
private capital employed. 

3. Extent of risk assumed, including the risk 
incident to reasonable pricing policies. 

4. Nature and extent of contribution to the 
defense effort, including inventive and 


. Character of busi includi 


other contractors in supplying technical 
assistance. 





. source 
and nature of materials, complexity of 
manufacturing technique, character and 
extent of subcontracting, and rate of 
turn-over. 


. Such other factors the consideration of 


which the public interest and fair and 
equitable dealing may require, which 
factors shall be published in the regulae- 


tions of the Board from time to time as 


developmental contributions and co- 
adopted." 


operation with the Government and 


There is evidence that Congress was serious in intending that defense con- 
tractors should avail themselves of the statutory factors when presenting their 
case for consideration by the Renegotiation Board. Furthermore, Congress has 
made it clear that the Renegotiation Board must give heavy weight to any rep- 
resentation which carries with it evidence of compliance with the intent of the 
statutory factors. So the door is open for those engaged in defense production 
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convincing though not necessarily lengthy. 

In this connection, it is no longer necessary for a contractor to guess what 
is wanted by the Renegotiation Board. Form RB-2 which is filed only whenit 
is requested (and then only as to the parts on which the Board requires data) 
is an excellent chart of the course to be followed when organizing and present 
ing the company’s case. It is suggested that a careful study of the questions se 
forth under each section of the form, regardless of whether the company has 
been requested to answer them or not, is in order. In that way, it will be sees 
if there is anything in the company’s operations around which a renegotiation 
story can be built. 

Section B of the form, relating to “Business of the Contractor,” is especially 
pertinent. Following a general statement of the character of normal commer 
cial business and of business which is in the renegotiable category, a chance is 


really offered to present some effective facts. Here are a few questions which 


are involved: 


1. What is there about this business which 6. Have we put into effect any im 


have 


to really do a thorough job of presenting the whole story in a manner which i 
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is different from that of those who might 
be considered competitors? 


. What significant differences are there 


between the normal and renegotiable 
business? 


. Do we have any complex manufacturing 


techniques? 


. Do we work to unusually close toler- 


ances? 


. Have we perfected any methods for 


keeping rejects low and performance 


or mass production methods whi 
helped to reduce costs or to step up 
output, or both? 


. Can we illustrate any of the f 


oints with evidence in the way 
Ghasostem, pictures, letters from other 
companies or from procurement officers? 


. Can we prepare and furnish a 


of improved methods which have bees 
put into effect and which show resuls 
both before and after, in terms of pre 
ductive hours saved? 





high? 

These are just a few of the questions which should be rolling through the 
accountant’s mind as he considers Section B of RB-2 form. In all, there ar 
fifteen sections and nearly each one of them gives equal opportunity to present 
persuasive data. 


Substantiating Salaries Claimed Against Renegotiable Business 


Another important part of Form RB-2 is Section E, Salaries and other Com 
pensation. For many companies this section is the heart of their whole renege 
tiation case. I make this statement because many small businesses engaged i 
defense work operate as individual proprietorships, partnerships, or closely held 
corporations. In each instance, the Renegotiation Board must make a salaty 
allowance for a working owner, regardless of whether funds are withdrawn of 
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not. It is necessary, particularly where no adequate salaries have been with- 
drawn, to provide plenty of ammunition for the Board to arrive at a figure 
which the owners will consider satisfactory. 

In Section E of Form RB-2, the contractor is invited to furnish a statement 
as to the amount he believes is a reasonable compensation for the services of 
active partners or the proprietor. He might be considered remiss in his duties 
if he did not take advantage of this section to justify proposed salary allow- 
ances, so as to make the owners appear to be worth “every nickel” of the pro- 
posed salary. He does not have to exaggerate to accomplish this objective. 
For example, under duties, time devoted to business, etc., he can really prove 
his point if he knows there is truth and justice to support his contention. 

Suppose the object is to show that a $25,000 salary allowance is appropriate, 
notwithstanding that the particular officer was content with $15,000 in drawings 
ptior to the defense program. The following considerations might be stressed: 


3. Many small defense contracts have one 
man performing jobs which are normally 
spread around among several men in 


|. That the officer is now working unlimited 
hours, frequently between sixty and 


eighty hours per week, or more. 


is so, even 


2. That the nature of the work is such that 


terrific strain is placed on the man. For 
example, if he is doing considerable 
estimating and bidding on work, where 
he does not get a chance to second 
wess or retrieve a miscalculated bid, 
the strain is obvious. Particularly is this 
true when it is his own capital and that 
of his partners, which is supporting the 


larger companies. This 
though there may be no large disparity 
between the small and larger company 
in the amount of defense sales volume 
handled. Thus we have engineers, qual- 
ity control men, estimators, production 
supervisors, expediters, customer-contact 
men, and other separate jobs, some- 
times being performed by one or two 
in the small companies. Were a 





performance of the work, at the q 





price. The tre + of work 
involved may be indicated by preparing 
a schedule or st + showing the 





volume of work bid on and whether it 
was on fixed-price contracts or not. This 
statement should show the percentage 
of successful bids to total figured. 


fair salary assigned to each of these 
functions, the total would usually run far 
in excess of the amount which the execu- 
tive-proprietor is claiming for himself, 
even on a stepped-up basis. This is im- 
portant data to expand on when pre- 
senting information under “salaries and 
other compensation." 
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Renegotiation Involves Giving as Well as Taking 

Some of the rules of good poker or horse-training are pertinent to renegotia- 
tion. For all the niceties of the renegotiation process called for by law and 
administrative practice, the whole procedure resolves itself into a give and take 
operation, much the same as does a revenue agent’s examination of a tax return. 
In renegotiation, however, there is less certainty. There are no flat tax rates, no 
reduction of the whole thing to a net taxable income figure. The element of 
human judgment and comprehension and versatility of both parties—company 
representative and the renegotiator—play such an important part in the final 
determination of clearance or excessive profits that no rebuttal point should be 
overlooked. 
601 
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If the renegotiator says, ““Your case looks good under the statutory perfom 
ance factors, but let’s face it—you have had higher sales by reason of defeng 
business and more net income,” be ready with an argument when he suggests 
that the Government is entitled to a cut on these grounds alone. When he late 
concedes that perhaps your percentage of return on sales is not too unreasop 
able both in the light of your past record and by comparison with others in the 
same industry but that a 120 per cent return on invested capital is too high, be 
ready to show why, in your business, invested capital is a poor yardstick for the 
purpose of measuring whether excessive profits exist or not. 

In this article I have endeavored to point out that doing business under the 
Renegotiation Act involves careful preparation and compromise. Further, that 
the elements of human judgment and variations in circumstance play an impor 
tant part in the determination of excessive profits. To achieve the objective, a 
fair determination, facts supported with proof are a prerequisite. In this proces 
the accountant can make a valuable contribution, not only to his company o 


client, but also to the speed and fairness with which renegotiation itself 3- 


administered. 
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Expediting Contract Termination Claims 
by JOHN F. GAITHER 


Chief Accountant, Seegar Refrigerator Company, Evansville Division, Evansville, Indiana 


This paper describes organization for termination in line with the de- 
partments involved. It then outlines a plan for the expeditious handling 
of termination claims by detailing the functions of each of these divi- 
sions. Emphasis is placed on the vital importance of careful planning 
so that immediate action may be taken on receipt of a termination 
notice. 


ns PRIME RESPONSIBILITY after having a contract terminated 
for the convenience of the government is to expeditiously prepare a settle- 
ment proposal and submit it to the government. All too often the contractor 
finds himself in a state of utter confusion when termination day arrives. A 
sound, workable operational plan should be prepared well in advance and held 
in readiness for action immediately upon receipt of the notice. 
Information about details of a workable plan may possibly be obtained from 
a higher tier contractor, or study of other contractors’ plans. It is always avail- 
able from government termination officers. The plan which is outlined in this 
attile is a composite. It was established in advance of a termination notice, 
was activated and tested on small terminations, and is functioning smoothly at 
the present time. Obviously, modifications will have to be made but they will 
be minor. - 


Termination Administration 


Rather exhaustive research has resulted in the conclusion that a committee 
structure is the most practical form of organization for administering the prepa- 
tation of a proposal settlement. The termination committee is charged with the 
responsibility of coordinating all departmental activities required to cancel 
vendor subcontracts and purchase orders immediately upon receipt of notice of 
termination from the United States Government or a higher tier contractor. The 
committee operates under rules and regulations set forth in the Armed Services 
Procurement: Regulations, Section VIII, and other supplementary instructions 
issued by the Armed Services. The committee consists of one representative 
from each of the following divisions: 


|. Financial accounting division. 4. Inspection divison. 
2. Purchasing, material control and produc- 5. Producton division. 
tion control division. 6. Contract administration division. 


3. Production engineering division. 
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WIRE REGISTER OF TERMINATION WIRES SENT TO SUBCONTRACTORS 
Date (Company) (Company) Vendor's Name 
of Wire Termination 
Wire Number Case No. 
EXHIBIT 1 


Each representative on the committee is responsible for the performance of the 
termination responsibilities of his particular division and for coordination with 
other divisions. The representative of either the financial or the contract admin- 
istration division is a suitable chairman, in order to integrate the final daim 
more effectively. 

Following the establishment of the operating committee, representatives of 
the armed services should be called in to review the complex situations which 
might be encountered and to assist in getting up the operational plan. Imme- 
diately thereafter, the responsibilities of the various divisions should be defined 
and instructions promulgated. Since notice of termination required immediate 
action on the part of all divisions, the value of this step is obvious. The pro- 
cedure can best be followed through a step-by-step outline of each division's 
responsibilities. 

Contract Administration Division Is the Starting Point 

The contract administration division first receives the notice of termination 
by telegram from the Government or from a higher tier contractor. It imme 
diately determines that the termination telegram was dated and time stamped, 
registers the termination wire in a termination register (Exhibit 1), after assign- 
ing a case number for internal control, forwards the original and one copy to 
the financial division, and notifies all operating and service divisions by phone 
to stop all work on the contract as directed. This notification is confirmed by 
inter-office letter within twenty-four hours. 

This division also prepares extra copies of all correspondence and minutes of 
meetings which were held in connection with the termination and forwards one 
copy with the original to the financial division. In addition, the copies of the 
defense contracts and purchase orders are held available for auditing, prepata- 
tion of the termination claim, and negotiation of the settlement with the 
Government. 


Actions of the Accounting Division 
Upon receipt of the termination wire from the contract administration divi 
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sion, the accounting division sets up the required accounts to record termina- 
tion costs and issues work orders to accumulate the costs of handling and inven- 
torying termination inventory. Two copies of the work orders are placed in the 
ase file. The costs are recorded in one inventory account supported by the 
work orders, to keep costs segregated. After preparation of the claim, the total 
costs for it are transferred to accounts receivable and remain there until final 
settlement is made. Any loss which may result through audit disallowances is 
transferred to an appropriate expense account. Allowed and disallowed costs 
are set forth in ASPR VIII and these instructions furnish the necessary guide 
for cost accumulation. 

As a next step, the accounting division sends copies of inventory work sheets 
to the purchasing and material control divisions for inventory of component 
parts,,to the production engineering division for inventory of tools, dies, jigs, 
and fixtures, to the inspection division for inventory of gages, and to produc- 
tion for inventory of factory supplies. The work sheet is an enlarged copy of the 


-appropriate “DD” form as shown in ASPR VIII and as per Exhibit 2 attached. 


In addition, the accounting division sends instructions and copies of termination 
daim forms to all divisions having contact with outside vendors, for transmittal 
to those vendors and subcontractors to facilitate preparation of their claims. 
The accounting division is further charged with the responsibility of making 
field or office audits of subcontractor’s claims and for the final preparation of 


the company’s claim. 
Purchasing and Material Control Division — Subcontractor Claims 


The purchasing and material control division is primarily charged with the 
responsibility of contact with the vendor and subcontractor. Upon notice of 
termination by the contract administration division, the purchasing and material 
control representative reviews materials and part requirements to determine 
the items open on purchase orders which will be affected by the notice of ter- 
mination. He then prepares the Vendor Termination Notice Wire (Exhibit 3) 
which must be transmitted by the close of the first full day’s business after the 
receipt of a termination notice and records the wire in the vendor termination 
register numerically. Four copies of the notice are prepared. These copies are 
distributed to the accounting division (two), purchase order file (one), and 
to the communication office (one). A change notice is prepared and mailed to 
the vendor, confirming the wire. 

The vendor subsequently replies and indicates either a “not cost’’ settle- 
ment or intention to file a settlement proposal. These alternatives are handled 
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No. 


Wire 





Date 

Item | Wire 
Was 

Sent 


No. 








TERMINATION WORK SHEET 


Purchase 
Order 


Number 











Vendor's Name and Address 





Termination 
Case Number 


(Company) 














in the following fashion. If a no cost settle 
ment is proposed and, hence the vendor's wire 
indicates that there will be no termination charges 
involved, three copies of a no cost release ar 
forwarded to the vendor with a letter of trans. 
mittal. When completed “no cost” release forms 
are received from a vendor, they are recorded on 
the termination work sheet. The ‘no cost’’ release 
form, original plus one copy, is then transmitted 
to the accounting division. 

When the vendor's wire indicates that there 
will be termination charges involved, the letter of 
termination transmittal and the forms as covered 
by it are forwarded to the vendor. This letter 
should be sent by registered mail, with a returm 
receipt requested. The registered mail receipt 
should be sent to the accounting division. Assist. 
ance should be offered to the vendor, where neces- 
sary, to compile termination settlement proposal 
in accordance with Section VIII of the ASPR and 
supplementary instructions issued by the armed 
services. When the vendor's inventory is received 
it should be reviewed to determine that: 


1. The termination inventories are allocable and within the 
quantitative limits of the terminated purchase orders, 

2. The vendor has used adequate commercial descriptions 
of the inventory items having commercial value, which 
will facilitate the screening and disposition of the im 
ventory. 

3.. Each inventory schedule or set of schedules is certified 
by the vendor. 

4. Termination inventories do not include any items which 
can be reasonably diverted to other work of the ven 
dor, without loss to him. 

5. Any items of inventory which the company can use in 
other work are noted, If any part of a subcontractors 
inventory is desired at the value declared in the inven- 
tory schedules, it may be purchased by the issuance of 
a purchase order to the vendor. The accounting div- 
sion should be notified of the purchase orders 
to procure termination inventories at the time the 
vendor's inventory schedules are forwarded to it. 

6. Items of inventory are properly classified and listed in 
the appropriate inventory schedule. 

7. Contract and part numbers agree with those noted ia 
the cancelled purchase order. 

8. The percentage of completion claimed by the vendor 
is verified by an office review or by a field audit. 


N.A.C.A, BULLETIN 








order 
fies th 
the st 


sion. 

they n 
the be 
are tra 
pany’s 
make 
divisic 


JANU 








aig 


Ges 


aks 


ARR RGRRE RES E 


tr 


eitatil ab @ +E 


hos 


Lo | 
= 
z 








If a vendor’s inventory has been reviewed and found acceptable without 
necessity for audit, it is transmitted to the accounting division, with a letter so 
stating. If the review of the vendor's inventory shows that a field audit is 
required, the inventory is transmitted to the accounting division with the recom- 
mendation that a field audit be conducted. The higher tier contractors or the 
contracting officer issues instructions pertaining to the disposition of the inven- 


tories. 

When the vendor's settlement proposal is received it is reviewed to determine 
that the form has been prepared correctly and that vendor’s settlements with 
subcontractors are as claimed and properly supported by settlement proposals 
and inventory schedules. In addition, disposal credits for the inventory on hand 
are reviewed to see whether or not they are fair and reasonable. Such prices 
offered may be checked with the company’s salvage sales supervisor. After the 
vendor's settlement proposal has been reviewed, and found acceptable, it is 
transmitted to the accounting division and audited by methods and to the extent 


" deemed necessary. 


Upon receipt of notification from the accounting division that a vendor's 
settlement proposal has been approved for payment by either a higher tier con- 
tractor or by the government, the subcontractor is requested by letter to sign and 
return a final release and is also requested to sign and return the final purchase 
order change to the purchase order being terminated. This change notice speci- 
fies the amount of the final settlement made with the vendor. In the event that 
the subcontractor made a scrap offer for scrap materials in his settlement pro- 
posal, it is necessary that he execute a Scrap Warranty form. 

Upon receipt of the subcontractor’s final release form, the signed acknowl- 
edgement copy of the purchase order change notice and/or the signed Scrap 
Warranty forrn, a transmittal letter is sent to the accounting division covering 
receipt of these documents and advising that payment is to be made to the 
subcontractor for the amount as authorized by either the higher tier contractor 
or the government. The company’s physical inventories of raw material and 
purchased parts are prepared on work sheets furnished by the accounting divi- 
sion. Prior to the transmission of these inventories to the accounting division, 
they must be checked against the book inventories and any discrepancies between 
the book inventory and the physical inventory resolved before the inventories 
are transmitted to the accounting division for costing and extensions. The com- 
pany’s disposal offer for inventories or a statement that we do not desire to 
make an offer for the inventory are prepared and transmitted to the accounting 
division. An area is established for the storage of all termination inventories. 
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PURCHASE ORDER CANCELLATION 
TO SUBCONTRACTOR 


Evansville, Indiana 











Wire No. Purchase Order No. 








Item (s) under Prime Contract No. 








hereby completely cancelled for convenience of the 





government, Immediately completely cancell all committiments with your suppliers rela- 

tive thereto. Do not ship any completed items now in your plant. These become termina- 

tion inventory. Please acknowledge, advising by wire quantity previously shipped, quantity 
in transit, quantity on hand, and whether termination charges involved, In reply refer to 


wire No. Termination case , Attention Mr. 








Vendor claims. 


(Company aame) 
Address 














EXHIBIT 3 


Parts Played by Inspection, Process Engineering, and Production 


Upon receipt of the notification of a termination from the contract adminis- 
tration division, which is confirmed by letter, the inspection division termine 
tion supervisor makes a review to determine whether or not there are any opea 
purchase orders for inspection division equipment which will be affected by the 
notice of termination. He prepares vendor Termination Notice Wire (as if 
Exhibit 3 for complete termination and as in Exhibit 4 for partial termination) 
in quadruplicate. All termination wires are sent by the close of the first full 
day of business after the receipt of a termination notice. He numbers termine 
tion wires numerically and records them in the termination notice wire registet. 
He uses the same procedure for handling vendor claims as that followed by the 
purchasing and material control section. 

It is his responsibility to prepare the company’s physical inventory of inspec 
tion equipment on work sheets provided by the accounting division. The inven 
tories should be compared to the book inventories and any discrepancies whidi 
exist must be resolved prior to the transmission of the inventory schedule to the 
accounting division. The termination supervisor transfers termination inventory 
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PURCHASE ORDER REDUCTION 
TO SUBCONTRACTOR 


Evansville, Indiana 














Wire No. Prime Contract No, 








terminated for the convenience of the government. Reduce our purchase order 


No. . Item (s) . To read: 








Do not ship any completed items beyond this reduced quantity. Immediately cancell all 
commitments with your suppliers in excess of amount necessary to complete this order 
as above advised. Please acknowledge, advising by wire quantity previously shipped, 
quantity in transit, quantity on hand, and whether termination charges involved. In reply 


refer to telegram No, + Termination case 








Attention Mr. Vendor claims. 





(Company name) 
Address 











EXHIBIT 4 


to the area established by the purchasing and material control division. If there 
are no termination inventories as the result of a termination, he advises the ac- 
counting division by letter to this effect. 

Upon receipt of the notification of a termination from the contract adminis- 
tration division, which also is confirmed by letter, the process engineering ter- 
mination supervisor follows the same steps as the inspection division termina- 
tion supervisor, except that the purchase orders and inventories involves studs, 
dies, jigs, fixtures and machinery. 

Upon receipt of the notification of a termination from contract administration 
division, again subject to confirmation by letter, the production termination 
supervisor prepares the company’s physical inventory of work-in-process and 
finished production on the work sheets provided by the accounting division. 
These inventories should be reviewed to eliminate any common items which 
may be used on other work prior to the transmission of the inventory work 
sheets to the accounting division. The production termination supervisor like- 
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wise transfers termination inventories to the termination inventory area estah 
lished by the purchasing and material control division. If any inventories are 
to be diverted to other contracts, he notifies the accounting division as to quanti. 
ties, the contracts, and the releases to which the inventories are being diverted, 
If there are no termination inventories as the result of a termination, he notifies 
the accounting division by letter to this effect. He prepares and transmits to the 
accounting division the company’s disposal offer for inventories or transmits a 
statement that the company does not desire to make an offer for the inventory, 


The Termination Officer Will Help 


We are all fortunate that the Armed Services Procurement Regulations pro 
vide specific instructions for the preparation of settlement proposals. These 
regulations will be followed to the letter by all the services and may be used as 
a very reliable guide. Experience shows that it is very desirable to request assist. 
ance from the contracting or termination officer in the area to help map a sound 
termination program. Since the subcontractor’s contractual rights are against his 
higher tier contractor, the termination plan must be disseminated to all levels 
in order to arrive at a consistent method of preparing claims, all of which fom 
part of the claim of each successively higher tier contractor. The preparation of 
claims can be muddled and confused and contractors can have funds frozen 
needlessly through short sightedness and failure to expect and anticipate a 
termination. 

It is our earnest desire that the tried and proven information contained ia 
this article may be helpful to other contractors. The science of accounting 
progresses and grows strong through interchange of ideas and solving of 
mutual problems. 
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Backing Overhead Claims For 
Cost-Type Contracts 


by RAYFORD W. HARWELL 
Accounting Supervisor, Consolidated Vultee Aircraft Corporation, Fort Worth, Texas. 
The overhead problems entailed in the cost reimbursement type of 
government contract are discussed in detail in this article. Admis- 
sibility of items and their method of distribution are outlined and 


accounting procedures for submission of progress and final claims 
described. A detailed set of schedules is presented for illustration. 


aap THE GOVERNMENT HAS AWARDED, during the past few years, hun- 

dreds of contracts to manufacturers, and especially because some of these 
companies have never previously been engaged in government contract work, 
the problem of allowability and proper allocation of overhead to government 


contracts will continue to be a major problem for both the contractor and the 


government auditor. It is the responsibility of the industrial accountant to 
alleviate these problems for the contractor. 

It is the purpose of this article to set forth suggestions and recommendations 
that will assist in eliminating some of those which arise under cost-reimburse- 
ment type contracts, in the settlement of the “final overhead claims” presented 
by the contractor at the end of the fiscal year. . 

Much has been learned during the war and post-war years concerning admis- 
sibility and inadmissibility of costs under government cost-type contracts. The 
earlier conception of some costs considered inadmissible has been reversed be- 
cause of decisions rendered by the Court of Claims, the Office of Contract Settle- 
ment, the Board of Contract Appeals and the Comptroller General. In order 
to arrive at a more uniform method of auditing contractors’ costs, the Depart- 
ments of the Army, Navy and Air Force coordinated their efforts and prepared 
a statement of cost principles, which are contained in Section XV of the 
Armed Services Procurement Regulations. 

The Contract Audit Manual of the Department of Defense summarizes the 
general bases for determining cost under cost-type contracts by reference to 
these principles. 

It provides that costs must be reasonable and be determined by the applica- 
tion of generally accepted accounting principles and practices. It approaches 
overhead, as follows: 


“The total cost of a contract is the sum of the allowable direct costs incident to the 
performance of the contract plus the properly applicable portion of allowable indirect 
costs, less applicable income and other credits.” 
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portioned to Government contracts? 

Where overhead items are claimed as a di~ 

rect cost of the contract, are other costs 

of the same nature excluded from the over=- 

head pool for allocation to Government 
tracts? 





con: 
Are adjustments resulting from physical 
inventories of small tools, supplies, and in- 





direct materials entered in the cost records? 
Are acceptable bases established for appor= 





tionment of indirect expenses? 
Is a comparison made of monthly totals of 
each overhead accoynt with previous 
monthly totals to determine unusual in- 
creases or decreases, ani reasons there- 





for? 
are year end overhead statements 
pared in support of final (aanual) overhead 





settlement clain? 
Are year end adjustments normally of such 
a nature and amounts as not to distort cost 





of Government contract? 

Aare significant adjustments of prior pe=- 
riod's transactions apportioned between 
Government and commercial work in the 
ratio existing at the time of the original 





are incomes (arising from indirect costs) 
and other credits considered before the al=- 





location of indirect costs? 
Are travel advances, per diem allowances 
or actual travel expenses adequately con- 
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The Contract Audit Manual further defines overhead, or indirect cost, as: 


“An item of cost (or the aggregate thereof) which is incurred for joint objectives 
and, therefore, cannot be identified specifically with a single final objective, such as@ 
product, service, program, function or project. An indirect cost usually is allocated 
to the several cost objectives. A cost may be direct with respect to some specific servit 
or function which in itself is indirect with respect to the end-product, service, program, 
function, or project. In practice the distinction between direct and indirect costs # 
sometimes arbitrary or is based upon convenience and practicality without sacrifice 
reasonable accuracy in overall costs of specific objectives.” 


The Question of Distributing Overhead 


In auditing costs of defense contracts, the difficult problem is less the idem 
tification of overhead than its distribution. Very often a contractor does no 
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gse the best judgment in the method of distribution usually with the effect of 
izing certain jobs to the advantage of others. Nor is the difficulty 
diminished by the fact that no set system can be prescribed for all plants nor 
even for all plants in similar industrial production. To go further, the difficulty 
is not infrequently aggravated by neglect of it. A contractor does not always 
recognize the necessity for proper distribution of expense, and will employ 
ubitrary percentages based on opinion only. The result is unscientific and un- 
satisfactory. Careful distribution of overhead will enable a contractor to bid 
more reasonably. Very frequently overhead is from 100 percent to 250 percent 
of direct labor and is therefore, that much more important than the direct labor 
itself. The contractor's interest in the accurate distribution of expense should 
far exceed the government auditor’s interest. 
The most common methods of distributing overhead among which selection 
must be made are: 


Direct labor dollars, Direct labor hours, 
Units produced, Machine hours, Prime costs 
and Floor space. 


Overhead may sometimes be distributed by a single rate but this practice is 
easy to question in most cases. The background of industrial practice in this 
respect is described by Louis E. Zraick writing in the N.A.C.A. Bulletin, June 
1951. 


“Frequently, overhead in a large industrial organization is classified primarily by 
application. When this practice is followed, all of the indirect costs and expenses 
fall into three main groups: (1) specific departmental overhead, (2) general plant 
overhead, and (3) administrative, selling, and general overhead. One or more over- 
head rates may be developed in large companies and the choice and number, if more 
than one, will depend on the scope of the work and the magnitude of the operations. 
Related to defense contracts, the departmentalization of burden rates becomes quite 
important.” 

Once the correct and equitable method for allocation of overhead cost has 
been determined, the settlement of the overhead cost as to allowable and un- 


allowable comes into view as an additional responsibility of the accountant. 


The Question of Allowability of Overhead Categories 


The Contract Cost Principles of Section XV of the ASPR name the follow- 
ing overhead costs as unallowable for commercial, supply and research cost-reim- 


bursement type contracts: 


Advertising products for resale Commissions to obtain government contract 
Antitrust litigation expense Contingency reserves 

Bad debt expense Contributions 

Bond discount Dividend payments 

Bonus to obtain government contract Donations to charity 
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ABC Manufacturing Company 


Schedule 1 
STATEMENT OF OVERHEAD DUE CONTRACTOR FOR FISCAL YEAR 195 
Contract AF__ 7" 
A B c 





ol Plaming 
Administrative Engineering _& Design Mam 


tis , « - ¢ 
Contract per schedule below: 2% 536.00 8 /11,67f 00 J4000.00 = 4h EN 








per Schedule Iv .* 2%h70000 _/06,J00.00 310000 tude $ 
Net Amount of Final Claim é citece * 52720 4 stone * 


fotal Overhead charges for the year 
te be allocated per: 


Schedule IT (1) $762,700 
Schedule IT (2) $300,100 
—$——— ned 
Schedule II (3) $62,000 
Schedule IT (h) ** $4,223, 500 








Allocation of Overhead per Percentages on Schedule V*** 





Total Fixed Cost Plus Fixed Fee 
Description Contracts and Others 














Allocation $300,100 § 105,07 § 195,053 § 112,679 § 1,35) § 22,118 § 19,58 
fool Plaming 
and Design 


Wilocation 223,500 $1,958,617 $2,264,683 $1,478,815 $973,062 $209,105 §203,m0 


SSEEE SSHESTERR EEREEEE ITT 








*See Exhibit 5 **See Exhibit 3 ***See Exhibit 6 





EXHIBIT 2 
- Entertainment expenses Losses on sale or exchange of capital assets 
Excess profits taxes Maintenance costs on excess facilities 
Financing costs Memberships in organizations for sales, 
Federal taxes on income credit, or political purposes 
Income taxes Organization and reorganization expense 
Interest on borrowings Reserve for bad debts 


Legal expenses related to government liti- Reserve for contingencies 
gation 
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ABC Manufacturing Company 
Schedule II (4) 
STATEMENT OF MANUFACTURING OVERHEAD EXPENSES* 
Fiscal Year 195___ 

08 ar 
jocount Ledger ‘or 
yusber_ Title of Account Balance  Contractar Proration 
ool Supervisory Salaries $1,10,900 § $1,110,900 
1005 Other Salaries 176,900 176,900 
4006 Indirect Wages 1,526,900 1,526,900 
4007 += Janitors’ and Sweepers’ Salaries 55,000 55,000 
12 Vacations, Holidays and Sick Leave 519,600 519,600 
p30 s« Overtime Premium = Indirect 68,200 68,200 
p16 =—- Shift Premium = Hourly Indirect 46,500 6,500 
\p22 Telephone and Telegraph w, 800 
1p25 Operating Supplies 102900 wa0r500 
1926 83,000 83,000 
p29 Departmental Expense 18,500 18,500 
ps Rearrangement = Labor 17,500 17,500 
yobs Rearrangement = Supplies and Expenses 11,800 u, 
152 Compensation Insurance 46, 300 1300 
psu ' Retirement Plan 20, 400 20,400 
162 Power and Light 87,900 87,900 
063 Pua 15,800 15,800 
4068 Taxes 3900 3,900 
p90 Expense = Unreinbursable CPFF 200 200 
on Miscellaneous Expense = Other 1,000 1,000 

$4,22),,0L8 $5u8 $4,223,500 
*Similar schedules submitted for the other classifications of overhead which the 
company maintains, i.e. administrative, engineering, and tool planning and design. 











EXHIBIT 3 


Nevertheless, an element of flexibility exists in Section XV. In Part 5 it lists 
items as examples only of types of costs, most of which are considered as over- 
head which have in the past caused some confusion due to a lack of .a clear 
understanding. The background suggestion is that agreement on such items 
reached at the time the contract is negotiated if the matters are likely to prove 
controversial, so that misunderstandings, arguments, and appeals can be avoided 
and all concerned thus benefited. It is not true, however, that the contract must 
deal with each of the items so listed or that failure to make specific provision for 
such items will automatically result in disallowances. 

The absence of a specific contract provision merely means that the general 
basis for determination of costs as set forth in Part 2 of the Contract Cost Prin- 
ciples will be used or the tests of allowability will be reasonableness, applica- 
tion of generally accepted accounting practices, and allocability will apply. The 
cost principles specifically state that failure to mention any item of cost is not 
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ABC Manufacturing Company 
Schedule III 
STATEMENT OF DELETIONS BY CONTRACTOR FROM OVERHEAD EXPENSE 
Fiscal Year 195 
Tool Planning 
account nistrative and 
Buber ___ Description wee Se os ee 
“12 = Sick leave beyond 4 ry $ 
approved policy Q) 67 
«13 Overtime premium not 
approved by Contracting 
Officer (2) re) 
“19 Taxi fares considered 
excessive by Contracting 
Officer (2) 9 
“19 Auto mileage considered 
excessive by Contracting 
Officer (2) 37 
=20 Travel costs unreimbursable 
under CPFF Contracts q) 600 700 100 300 
wi) Sa in local 
Opera Association (2) 100 
“2h Consultant fees - 
Acme Associates (3) 1,400 
59 Premium transportation not 
approved by Contracting 
Offieer q@) nu 
<0 Donations-unreinbursable 
under CPFF contracts in 
accordance with Section LV, 
paragraph 15=205(f) ASPR *a) 7,000 
-72 Audit Fees & Expenses (2) 1,700 
=90 Miscellaneous expense which 
is unreimbursable under 
CPFF contracts (2) __ 5,200 30 _00 22 
$25,96h $2,000 $267 $518 
= = = 
NOTES: 3 TD be conceded as unreimbursable. 
2) 1 be submitted in separate public her in accordance with 
local Government auditor's 
(3) Deleted pending negotiations with Contracting Officer. 














EXHIBIT 4 
intended to imply that it is either allowable or not allowable. A contractor does 
have the opportunity under the “consideration” article to make sure that u- 
usual circumstances peculiar to his business are given special treatment in the 
contract, and that specific principles are adapted to his situation as much ® 


possible. 


From Progress Payments to Final Claim 


One of the goals envisioned by the Armed Services Procurement Regulation 
and the Contract Audit Manual is that the contractor be reimbursed as promptly 
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as possible for costs expended under a cost-type contract. In the case of over- 
head, this means the amount has been definitely established or is based on 
reasonably accurate accruals. As a general rule, overhead can be currently reim- 
bursed on a progress payment basis, the request for which must be properly 
supported by a statement detailing the major elements of cost in it and showing 
the method of apportionment. These requests will be reviewed by the govern- 
ment auditor to determine that the amounts requested are sufficiently under the 
amount of actual overhead accumulated on the contract to date to provide a 
proper margin of safety. Progress payments apply against the final overhead 
daims which will be presented by the contractor as basis for the settlement of 
overhead at the close of the fiscal year. 

The procedure preceding the submission of the final overhead claim is im- 
portant and is tied in under the now-prescribed review of the contractor's ac- 
counting. As the initial phase of an audit assignment, the government auditor 
conducts a survey of the contractor's internal controls and accounting practices. 


* From this survey can be determined the extent to which reliance can be placed 


on the internal controls and accounting practices and hence the amount of de- 
tailed audit to be performed. The Contract Audit Manual which contains a 
guide to this survey includes in it the material relating to Indirect Cost Prac- 
tices as shown in Exhibit 1 to this article. 

More or less concurrently with their incurrence the government auditor re- 
views the charges to the overhead expense accounts and advises the contractor 
from time to time of those items which are to be excluded from overhead ap- 
plicable to the cost type contracts. Treatment of such items must be settled 
before the submission of the contractor's final overhead claim for the fiscal 
year or else the tentative exceptions, if not deleted from the claim and conceded 
by the contractor, will be included on a DD Form 396 “Notice of Cost Sus- 
pended and/or Disapproved,” and will be subjected to the procedures of the 
governing regulations or of the contract in regard to disputes and appeal. 
The contractor should be prepared to investigate all tentative exceptions 
promptly. If these are not cleared with the auditor the contractor should pre- 
sent to the contracting officer a written request for approval of each item to be 
allowable under the provisions of the contract or the applicable regulations. 

Much conflict of opinion and actual dispute within the meaning of the “‘dis- 
putes” article can be avoided if the contractor will meet with the contracting 
officer (or with the resident auditor in attendance) prior to the submission of the 
final overhead claim and resolve any unsettled exceptions by a mutually agreed 
upon memorandum of understanding. This prior resolution of questionable 
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ABC MANUFACTURING COMPANY 
Schedule IV 


STATEMENT OF OVERHEAD PROGRESS PAYMENTS RECEIVED FOR FISCAL YEAR 195 
Contract AF —206 


Voucher re we 

Wusber _Payrol Period © administrative Engineering and Design  Mamafacturing 
1 Ye $ 19,100 $ 7,200 $ 2,200 $ 123,800 
2 2A « 18,000 6,700 Y " 
3 3/1 - 21,200 8,000 2,100 115,900 
4 uf 23,100 8,800 2,600 17,100 
5 Sf - 3 8,900 2,700 119,000 
6 000 9,300 2,700 119,100 
7 We 26,100 10,100 2,800 120,000 
8 8/1 = 26,500 10,000 2,600 121,000 
9 #i= 9 24,000 94700 2, 15,900 

pt) - 2h, 300 9,300 2,700 

n - 23,100 9,100 25 117,300 

2 wl 22,000 9,300 3,200 18,000 




















EXHIBIT 5 


items will have the effect of avoiding suspensions on DD Form 396, the process- 
ing of resubmission vouchers, or the furnishing of findings of fact and subsequent 
notices of appeal. Such predetermination of overhead items will tend to reduce 
the volume of paper work for the contractor, contracting officer and the govern- 
ment auditor. 

As to the claim preparation technique the article by the present author, 
“CPFF Contracts—More Profit at Less Cost” which appeared in the January 
1952 issue of the N.A.C.A. Bulletin summarized the following points, which 
apply to overhead costs as well as others, as necessary for a good claim for 
imbursement: 


“In summary, the accountant with the proper requisites of temperament, training, 
and ability should be able to submit a claim which is clear as to objective, strictly to 
the point, complete as to facts, logical in correlation of data and facts, sound in its 
conclusions, intelligible in organization, and attractively arranged and typed.” 


Before the final overhead claims are submitted by the contractor, it will be 
determined by the auditor that the contractor’s records have been closed for the 
particular accounting period and that the general ledger, cost ledgers and othet 
subsidiary ledgers have been formally posted. Entries made in pencil or an 
analysis on working papers are not considered as formal postings. 

Costs applicable only to commercial or other work or of a nature not com 
sidered allowable under the terms of the contract should be segregated in sepa 
rate unreimbursable accounts or charged direct to the work being performed 
on other than government cost-type contracts. 
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This type of cost should be eliminated from the final overhead claims before 
presentation with Standard Form 1034, Public Voucher for Purchases other 
than Personal. Also overhead items not resolved as to allowability should be 
deleted from the final claim and reserved for later negotiation and settlement. 


An Example of the Form of a Final Overhead Claim 


For the purpose of illustration, let us assume that the ABC Manufacturing 
Company has four CPFF contracts which total approximately 55% of its total 
business and that its overhead consists of four pools designated as administra- 
tive, engineering, tool planning and design and manufacturing. The final over- 
head claim for this company could be submitted at the close of the fiscal year 
for its CPFF contract AF-200 in the arrangement shown in the set of Exhibits 
numbers 2 to 6. These are as follows: 


Exhibit 2—Schedule | Statement of Over- tions by Contractor from Overhead Ex- 
head Due Contractor for the Fiscal Year pense, Fiscal Year 195— 


195—Contract AF-200 Exhibit 5—Schedule IV Statement of Over- 


Exhibit 3—Schedule I! Statement of Manu- head Progress Payments Received for 


Fiscal Year 195—, Contract AF-200 
facturing Overhead Ex Fiscal Y: . 
— ~~ ene ee ee ee Exhibit 6—Schedule V Statement of Basis 


for Allocation of Overhead Expenses, 
Exhibit 4—Schedule Ill Statement of Dele- Fiscal Year 195— 


Schedules II (1) II (2), and II (3), relating to the company’s other overhead 
pools, are similar in form to Exhibit 3 and are omitted here. 

The net arnount of the overhead due the contractor for each classification 
of overhead shown on Exhibit 2 must be summarized on Standard Form 1035 
Public Voucher for Purchases and Service other than Personal (continuation 
sheet) and then attached to Standard Form 1034 for presentation to the gov- 
ernment auditor. 

The submission of the final overhead claim in the manner as outlined in the 
exhibits calls for close cooperation between the contractor and the government 
auditor. The Government has to be much more exact in its records than may 
be necessary in similar commercial transactions, but contractors will get their 
money on overhead costs with reasonable promptness if they make an honest 
effort to comply with the requirements of the government auditor and the con- 
tracting officer. 


Policy Area for the Industrial Accountant 


As stated before, it is the purpose of this article to set forth certain sugges- 
tions and recommendations which will assist in eliminating some of the prob- 
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ABC Manufacturing Company 
Schedule V 
STATEMENT OF BASIS FOR ALLOCATION OF OVERHEAD EXPENSES 
Fiscal Year 195 
Total Fixed Cost Plus Fixed Fee 
all Price 

Description guatracte ant mare _ tal —TRR— 150 IMO — Dy 
Admind strative, 

oe 2a25TAB00 2000 2S0T 800 AS00000 11D 16, 
Percentage ROO EE NS BIE EOE SME 5. 
Engineering: 

wows =27ul00 25000 _ 176,400 _ 101,000 31,100 20,000 18,009 
Percentage 2000008 3500ME  __ HEF __HeDNE 13.7808 7.9698 _6.639 
Tool Planning 

ont Docigms 

Hours 75,600 5,000 70,600 0 20,500 8 
Percentage 100 .000g $.6ilg — 28S 1p. Tug 27-1168 Us MTZ 20.52 
Memnfocterings 

Roure 2,920,800 2,350,000 3,560,800 2,019,200 257,100 Usi,100 110,100 
Percentage = 100-000 3K _524DE _Olig 88S bs _bey 











lems encountered in the settlement of overhead cost under cost-reimbursement 
type contracts. There are some fundamentals to be observed. The industrial 
accountant should submit at the earliest possible date a statement of the con- 
tractor’s accounting policies and procedures for the approval of the administra 
tive contracting officer. Once approved, the policies should be followed con 
sistently throughout the performance of the contract, unless changes in organi- 
zation or operations occurring during the life of the contract warrant or require 
a change in the policies. In such instances, the policies should be amended by 
the contractor and the contracting officer’s approval obtained on the amendment, 
To supplement the policy as stated, there should be definite agreement regard- 
ing the reimbursability of certain items of cost, generally classified as indirect 
cost, such as: 


1. Travel. pensation and straight time for direct or 
indirect labor to the extent provided by 
the contract or otherwise authorized. 


Pension, retirement, group health and 


2. Depreciation. 
3. Compensation to corporate officials, ex- 
ecutives, partners or sole proprietor, and © 


department heads—and including sal- accident and life insurance plans. 

aries, fees, bonuses, pensions, retire- 7. Consulting services. 

ment, etc. 8. Vacation, holiday and severance pay, 
4. Trade membership dues. sick leave and military leave. 


5. Overtime compensation, premium com- 9. Cafeteria operations, if any. 
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The industrial accountant should become acquainted with the terms and con- 
ditions of the particular contracts and with current government regulations re- 
lating to performance under cost-type contracts in general. He should establish 
approved procedure for accumulation of overhead cost and the most equitable 
basis for its proration. In this connection, it is desirable to segregate in 
separate accounts, if practical, all items of expense not considered allowable 
as cost under the terms of the contract and to provide policy for a segregation 
of charges or credits, applicable to prior years overhead, which should be allo- 
cated to the various contracts (and other work) on the same basis used in the 
allocation of overhead for the year involved. 

As to dealings with audit representatives, the industrial accountant should 
insist that government audits of overhead cost be made currently, and that 
the contractor be advised of the tentative exceptions. He should be prepared 
to investigate all exclusions, exceptions or inquiries initiated by the govern- 
ment auditor, contracting officer or the General Accounting Office and to defend 


* promptly the position taken on each item which the contractor believes to be 


allowable under the provisions of the contract or the applicable regulations. 
Wherever possible, before the expense is incurred, the contracting officer's 
approval of unusual items of expense not enumerated in the contract or the 
cost principles should be requested. Much embarrassment, confusion and fric- 
tion can be avoided if a written record can be obtained from the contracting 
officer as to allowability of costs not clearly covered by the contract or the 
regulations. The accountant should request the government auditor to furnish 
copies of any GAO informal inquiries he receives and assist the auditor in 
the preparation of his replies to insure that they are supported by full and 
adequate findings, information and documentation. This should minimize 
formal exceptions and subsequent reclaims. 

It is imperative that the contractor's staff demonstrate the highest degree 
of integrity in all relationships with the government. The contractor must be 
willing to cooperate actively with the auditor and to build up a spirit of con- 
fidence in the contractor’s records. In part, this can be done by establishing 
effective means of control to insure that automatic checks and balances are 
maintained and that sound business and accounting practices are established 
and supported. It will also help relationships and results to be receptive to 
the auditor's recommendations for improvement of the contractor’s accounting 
practices and internal controls, and to demonstrate a willingness to take prompt 
and effective action relating to such recommendations if they are reasonable. 
In short, the contractor must be able to place reliance on internal auditing for 


JANUARY, 1954 621 








the maintenance of sound ‘business and accounting practices, a positive, con. 
tinuous and complete procedures development and improvement program, to 
gether with a cost reduction and control program the primary objectives of 
which would be: 


(a) elimination of unnecessary cost (b) reduction of exceptions in the audit 
and processing of claims, and (c) the protection of the contractor's fee of 
profit under his contracts. 


The Requirements 


The industrial accountant can meet these problems of overhead cost with 
intelligent analysis and hard work. The more detailed and analytical attention 
devoted to this component of cost under defense cost-type contracts, when added 
to the operation of cost control systems, should only further strengthen the 
constant drive for the delivery to the government of quality products, on sched- 
ule, within budgeted cost and with a fair profit to the contractor. 
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Defense Department Adds to Contract Audit Manual 


by HOWARD W. WRIGHT 


Consultant, Office of Assistant Secretary of Defense (Comptroller', Department of Defense, 
Washington, D. C. 


The Department of Defense has just issued 
additional chapters of its Contract Audin 
Manual. These are the significant chapters 
which prescribe the nature, scope, and extent 
of auditing to be done by military department 
mditors. Certain other chapters, primarily ad- 
ministrative in nature, were published in June 
1952. While the manual is not yet complete, 
itis substantially so, and the department's posi- 
tion regarding auditing is evident. All defense 
contractors and subcontractors will be inter- 
ested in the manual, since it constitutes instruc- 


| tions for the audit of their accounting and 


other records. 

The recently published material consists of 
two sections of Chapter IV (Audit Procedures) 
and all of Chapter V (Audit Procedures— 
Terminated Contracts). Section 1 (Procedures 
Having General Applicability) of Chapter IV 
is probably the most important part of the 
manual. It establishes the fundamental consid- 
erations guiding the auditor in his determina- 
tions prior to, during, and upon completion of 
his audit. Introduction of new concepts and 
changed emphasis on older ones alter signifi- 
cantly the auditor's work. 


New Viewpoint and New Reliances 
for the Contract Auditor 


The new manual removes the auditor from 
the category of a voucher examiner and gives 
him professional stature—and charges him with 
professional responsibility. No longer is he to 
review all the supporting documentation under- 
lying a cost-type contract. The auditor is to 
tbtain sufficient evidence upon which to base 
i professional opinion as to the reliability of 
the contractor’s cost vouchers (cost-type con- 
tracts) or cost statements and proposals ( fixed- 
price contracts). So long as the auditor must 
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develop an informed opinion, the selection of 
the method for gathering evidence must rest 
with him. However, it is expected that he will 
accept creditable evidence wherever it may be 
found, in order to expedite the audit and 
avoid duplication of audit effort. 

Accordingly, the auditor is instructed to 
place major reliance upon the work of a con- 
tractor’s internal audit staff, consistent with the 
professional attributes of the internal audit. 
In addition, where the volume of government 
contracting is large, the audit program of the 
contractor's internal auditors may be dove- 
tailed with that of the military department 
auditor. Each staff separately performs as- 
signed parts of the audit program and exchanges 
working papers. The assigned parts are ro- 
tated so that, in the course of a year or two, 
each staff has done all phases of the audit 
program. . 

The value of audits conducted by the con- 
tractor’s independent public accountants is 
recognized. While such audits have different 
objectives from those of the military depart- 
ment auditor, common audit procedures are . 
used. Certain phases of the public accountant's 
audit may be useful in their entirety. Illus- 
trations might include inventory verification 
(both book and physical), depreciation an- 
alyses, internal control reviews, and accounting 
system surveys. The determination of the de- 
gree of usefulness and reliability of the work 
of the public accountant rests solely with the 
military department auditor, since the findings 
and recommendations must be entirely his. 
Because of the confidential nature of the public 
accountant’s working papers, the contractor 
may have to authorize his public accountants 
to make the papers available to the military 
department auditor. 
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Carrying Out the "Continuing 
Survey” Approach 


The manual places significant emphasis on 
the extent of detailed audit work to be done. 
The extent of such work is, in large measure, 
governed by the adequacy of the contractor's 
internal controls and accounting practices. 
Where the contractor's internal controls are 
good and his accounting system readily yields 
the cost data required by the contract, the 
detailed auditing work should be reduced to a 
minimum. 

This minimum should consist more of a 
continuing survey of internal controls and ac- 
counting practices to determine their continued 
reliability than an effort to audit contract costs 
as such. The selection of particular accounts 
for verification will be governed primarily by 
the likelihood of error or misclassification being 
found in such accounts, rather than merely 
selecting accounts at random. Similarly, not 
all transactions recorded in the selected account 
need be examined. To quote from the manual, 
“The objective of selective testing is to obtain 
the smallest sample which will be truly repre- 
sentative, possessing all of the characteristics 
of a group of like transactions under the 
audit.” This is by no means a new concept in 
the field of auditing, but the emphasis placed 
upon it in the new manual will result in less 
detailed auditing and in better audits. 

No longer need auditors devote their efforts 
to detailed “paper audits” of contractor's reim- 
bursement vouchers or cost proposals. Al- 
though some auditing of this nature will con- 
tinue to be done where small contracts are 
concerned and where inadequate controls or 
accounting systems exist, there will be a 
gradual transition to the “continuing survey” 
approach. Under this, the survey of the con- 
tractor’s internal controls and accounting prac- 
tices will be made at the inception’ of the 
audit. This is followed by a continuing review 
of such controls and practices during the 
performance of the contract. 
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The review will not be limited to pieces gf 
paper arising specifically from the performanc 
of the contract. Any pertinent document muy 
be examined. The auditor must get away ftog 
his desk and into the plant. Accounting diy 
are no better than the original evidence fig 
which the data are prepared. Hence, auditog 
must make observations at the point of initig 
tion of the original records. Also, the systey 
of internal control may be excellently conceived 
and set forth “on paper” but the contractors 
employees may not adhere to it. These viole 
tions destroy the foundations upon which the 
auditor's opinion is built. They can be dip 
closed only through observation. 

Another feature of the changed approach 
that auditors will not necessarily audit from 
the data submitted by the contractor, back 
his accounts. Transactions may be picked 
at any stage of the recording cycle and verified 
backwards or forwards or both ways. By 
auditing in this manner, as contractor's ince 
costs (or shortly thereafter), the audit nea 
not await the submission of data by the cm 
tractor. The auditor can have his audit om 
pleted by the time the contractor has his dat 
prepared. The auditor's findings and recom 
mendations can be prepared without furthe 
field audit work, on the basis of auditing dom 
prior to the submission of the data. Cost rem 
bursement vouchers can be accorded final audit 
approval on the basis of an office review of the 
voucher. 


Placing All Contracts on 
Same Basis for Auditing 


In the past, cost-type contracts were subjet 
to more detailed auditing than contracts of 
other types. The new manual discourages this 


differentiating between types of contrat. 
Costs are costs. The extent of auditing wok 
required in a particular case is not influencé 
by the form of contractual instrument. The 
adoption of this point of view will redum 
“over-auditing” of cost-type contract reimburse 
ment vouchers. 
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More than half of Section 1, Chapter IV, 
of the manual is devoted to the presentation 
of detailed audit procedures to be used in the 
wait of contract costs. These cover direct 
materials, direct labor, and indirect costs. They 
we about what one would expect to find in 
wy audit manual covering these costs. These 
audit instructions are detailed, as any set of 
gedit instructions must be. However, there is 
no intent that every procedure be applied in 
erety audit. Instructions for the use of the 
gedit procedures state that the auditor will 
follow only those procedures applicable to the 
particular contract and then enly to the extent 


appropriate. 


Important Further Recognition 
of Standard Cost 

Cost accountants will be interested in Part 
| IV, Section 1, of the manual, which is devoted 
to standard costs. Considerable confusion as 
to the acceptability of standard costs was caused 
by an ambiguous sentence in Section XV, 
Armed Services Procurement Regulations: 
“Interim payments to the contractor may be 
based upon standard costs, with appropriate 
adjustment for variances, but final payment 
must be based upon actual costs.” Understand- 
ably, this was interpreted by many contractors, 
contracting officers, and auditors as prohibiting 
the use of standard costs as a basis for final 
payment under cost-type contracts. Others rec- 
ognized that the sentence was meaningless, 
since there is no such thing as a determinable 
“actual” cost. Rather, there is a determinable 
“historical” cost which can be developed 
through the application of any one of several 
accounting methods, including standard costs. 
Persons in the latter group used standards in 
costing contracts. Those in the former did not. 
Hence the confusion, which gave rise to con- 
siderable criticism of the Department of De- 
fense. 

In order that no future misunderstanding 
exist, the following statement appears in Part 
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IV, Section 1, of the manual: “In such case 
(cost-type contracts) interim and final pay- 
ments may be based upon standard costs (with 
appropriate adjustments for variances and un- 
allowable costs) provided, in the opinion of 
the auditor, there is a reasonable approximation 
of historical cost. 

The nature of standard costs, their varying 
degree of usefulness depending upon the type 
of contract and product, and certain audit 
instructions complete the Part devoted to 
standard costs. 


Part Played by the 
General Accounting Office 

Administrative and professional relationships 
with the General Accounting Office comprise 
Section 4 of Chapter IV. The various audit 
activities of GAO are described and its re- 
sponsibilities set forth. A distinction is made 
between GAO’s responsibilities under cost-type 
contracts and those under fixed price contracts. 

Most of this section is concerned with cost- 
type contracts. The requirements of the new 
“records” clause (Part 2, Section VII, ASPR) 
for such contracts are set forth and discussed 
in some detail. Obligations of both the Gov- 
ernment and the contractor concerning cost 
documentation are presented. A significant 
portion of this section is devoted to documen- 
tation requirements of cost-type contracts which 
do not contain the new “records” clause. This © 
portion is included only for completeness 
while existing contracts run to completion and 
will be deleted after the use of the new clause 
becomes universal. 

Audit exceptions are the subject of Part IV 
of this Section. Informal inquiries and notices 
of exception are defined and instructions to 
military department auditors regarding the 
handling of such items are included. Also 
included are instructions to such auditors for 
the processing of reclaim vouchers which may 
be submitted by the contractor after the Gov- 
ernment recovers amounts from the contractor 
following the issuance of a notice of exception. 
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Terminated Contracts 


Chapter V of the manual is entitled “Audit 
Procedures—Terminated Contracts.” However, 
it is more than a statement of audit procedures. 
The initial portion of the chapter is devoted 
to a discussion of the various termination 
regulations which may be applicable, with 
particular emphasis on Section VIII, ASPR. 
(For a more complete discussion of contract 
termination problems see “Current Defense 
Contract Termination Rules Compared to 
World War II Procedures” by Foster Hall, 
Journal of Accountancy, April 1953.) The 
various bases for preparation of contractor's 
settlement proposals are presented and the 
procedure for “costing out” terminated cost- 
type contracts is described. 

A significant portion of this chapter is 
devoted to auditing procedures also. Contract 
termination creates different problems from 
those existing in going contracts. These prob- 
lems vary with the basis of preparation of 
the settlement proposal. Contractor-owned in- 
ventories included in the settlement proposal 
give rise to diametrically opposed problems if 
prepared on the total cost basis, as compared 
with those faced in an inventory claim. 





Chapter V also contains many “cost interpe. 
tations.” Since Section VIII, “Termination o 
Contracts,” ASPR, contains little more thay , 
mere listing of account titles classified a5 » 
allowability, it has been found necessary 
provide auditors with more complete guidane 
This guidance is solely for the use of the 
auditor in preparing advisory audit reposts 
The latter are considered by the Contracting 
officer in negotiating the settlement with the 
contractor. Under present plans, these “og 
interpretations” will be rescinded upon adop- 
tion by the Department of Defense of the pm. 
posed revision of Section XV, ASPR. This 
proposal treats each element of cost in mor 
detail, making unnecessary further “implemen. 
tation” or “interpretations.” 


May Require Time for 
New Emphases to Take Hold 


The auditing approach required by th 
newly published chapters is considerably differ 
ent from that formerly utilized. In some ip 
stances, the manual is already being followed. 
In others, it is being honored only by the dus 
it gathers on the bookshelf. Several yes 
must elapse before the full benefits made po 


sible by its issuance may be realized. 
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How We Account for Motorized 
Equipment Expense 
by FREDERIC A. YOUNGS 


Assistant Chief Accountant, Baton Rouge Refinery, Esso Standard Oil Company, 
Baton Rouge, Louisiana 


This case study of motorized equipment expense describes in detail 
the various categories used for accumulation and distribution of this 
type of expense. Simplification to reduce clerical cost without impair- 
ing the objectives of the system are noted. 


MARKED TREND toward increased mechanization of maintenance and construc- 
tion activities has taken place in the petroleum refining industry since the 
last war. Higher equipment costs directly associated with processing operations, 
are identifiable, and no special cost distribution problems arise. However, the in- 
creased use of material handling, excavating, hoisting, and other classes of indus- 
trial equipment, as well as automotive equipment has stimulated a search for 
adequate but simple procedures for the accumulation and distribution of these 
costs and their itemization by piece of equipment, so far as needed. 

It is appropriate to deal first with cost accumulation. There are three segrega- 
tions of cost which are significant in our discussion: garage, pool motorized equip- 
ment, and assigned motorized equipment. We will deal first with the latter two. 
Our determination as to whether the costs for a piece of equipment should be accu- 
mulated under the classification of assigned or pool motorized equipment is based 
on who furnishes the driver or operator for the equipment. If our motorized 
equipment department furnishes the driver or operator, costs related to that 
equipment are accumulated under pool motorized equipment. This fact should 
be kept in mind, since it is the key factor in our procedure for distributing pool 
motorized equipment expense. If the motorized equipment department does 
not furnish the driver or operator for the equipment and it is the responsibility 
of the department to which the equipment is assigned to supply the operator, 
costs are accumulated under assigned motorized equipment. 

We can clarify still further the distinction between assigned and pool expense 
classifications. The following are examples of the types of equipment which are 
classified as pool motorized equipment: 


Trucks for general hauling Bulldozers 

Dempster-Dumpster trucks Trenching machines 

Straddle trucks Graders, roadrollers and sweepers 
Pay loaders Excavator cranes 

Tractors 
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Listed below are examples of the types of equipment normally classified as 
assigned motorized equipment, since using departments furnish their own drivers 
or operators. 


Pick-up trucks for foremen Passenger cars 
Fire trucks Mobile stores trailers 
Ambulances Turnaround coordination trailers 


The types of expenses accumulated under assigned and pool motorized equip. 
ment are shown below: 


ASSIGNED POOL 
Fuel x x 
Repair wages and materials x x 
Depreciation, taxes and insurance x x 
Pro rata garage expense x x 
Total x x 


The absence, from the above list, of the wages of operators of assigned units 
and pool units, will be noted. This will be explained a little later. The item 
shown for fuel is determined by pricing the fuel issue tickets prepared by the 
garage filling station and by the motorized equipment tank wagon driver who 
supplies fuel to equipment in outlying locations. Repair wages and materials 
are determined by processing the mechanical orders carried out by garage per 
sonnel, to be described under that head. These first two items of expense are 
accumulated for each industrial unit, monthly. Depreciation, taxes and insurance 
entries originate in the office and are booked only once each six months. The 
item shown for “pro rata garage expense” is a proration of total garage expense 
between assigned equipment and pool equipment, based on the proportion of 
total garage wages charged to each. 


Garage Expenses 


Naturally, the garage operation is quite central to motorized equipment ex 
pense. Garage expenses are divided into two categories: 


Costs associated with garage Undistributed service costs 
Supervisory and clerical salaries Washing, greasing, fuel dispensing, etc. 
Depreciation, taxes, repairs, and other ex- Tire repairs 
pense Minor repair materials 


These costs disclose that the garage is operated to service the equipment and 
make all necessary repairs. It will be noted they cover two categories of costs, 
the first relating to costs associated with the garage itself and the second to 
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service work performed on specific pieces of equipment, the costs of which 
ae charged to the garage and ultimately prorated over all motorized equip- 
ment. (So indicated earlier in connection with assigned and pool expense.) 
Minor repair materials include fan belts, battery cables, valve caps, cores, and 
other small items which we do not feel justified in accounting for at time of issue. 
Accumulation of undistributed service costs, as well as direct equipment re- 
pairs, is facilitated by use of a special series of “mechanical orders” which 
identify and classify work performed by the garage. These are as follows: 


WORK CHARGEABLE TO GARAGE ORDER NO. 
Washing 4800! 
Greasing 48002 
Fuel dispensing 48003 
Tire repairs 48004 

WORK CHARGEABLE TO EQUIPMENT 
Repair fender Auto No. 116 48116 
Overhaul Crane No. 227 48227 
Repair transmission Truck No. 317 48317 


Not all mechanical orders relate to the subject of this paper. It is apparent 
from the above list that we have assigned the “48,000” series of mechanical 
orders to cover work performed by our garage personnel. The first several 
numbers have been established to cover routine garage services. For repair work, 
we identify the specific unit repaired by showing the equipment number of the 
unit as the right-hand three digits of the mechanical order. For example, if 
we were repairing the fender of automobile No. 116, the labor and material 
used on the job would be charged to mechanical order No. 48116; and the 
overhauling of crane No. 227 would be charged to M. O. 48227, 

When garage personnel have charged time and material used to these me- 
chanical orders, as shown by time distribution sheet and material issue tickets, 
this source data goes to our tabulating department, where cards are key-punched 
to reflect labor and material charged to each mechanical order. After the labor 
hours and materials have been priced, the tabulating department matches the 
mechanical order cards with a deck of master cards and gang punches the com- 
plete account code distribution in the cards. 


Segregation of Assigned and Pool Costs by Unit of Equipment 


So far, we have indicated segregation of costs only between assigned equip- 
ment and pool equipment. Costs for each of these segregations are also main- 
tained for each unit of equipment by use of an equipment identification number. 
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This segregation of costs by each piece of equipment is essential for the assigned 
equipment since, at the end of a six-month period, the costs of assigned equip. 
ment are summarized by equipment numbers so that they may be distributed tg 
the departments or operations to which the equipment is assigned. If the assign. 
ment of a piece of equipment is changed during an accounting period, its costs 
for the period are distributed based on the number of months in each assign. 
ment. 

Segregation of costs by individual items of pool equipment is not essential 
in our cost accounting procedures but is maintained for cost analysis and control 
purposes. From a cost control viewpoint, motorized equipment department man- 
agement is particularly interested in the segregation of repair costs for each 
piece of equipment, since this is the most significant item of controllable ex. 
pense. Although the cost ledgers prepared for the motorized equipment de. 
partment show dollar cost of repairs for each piece of equipment, the garage 
also maintains repair history cards on each piece of equipment on which is 


entered the nature of each major repair job. These cards are useful for ex- - 


planations of why repair costs are high on particular pieces of equipment. 

The reason that segregation of pool motorized equipment expense by indi- 
vidual pieces of equipment is not essential to our cost accounting system is that 
no recognition is given to type of equipment involved when we distribute pool 
equipment costs. Pool equipment had previously been classified into several 
categories, which resulted in some very arbitrary classification decisions for new 
units. Effective with 1951, we adopted our present practice of making no dis- 
tinction as to type of equipment. We recognize that this procedure produces 
some inequities, but we do not feel that the inequities are significant enough 
to warrant a more elaborate system. 

As previously mentioned, operators’ wages are not charged to the equipment 
they operate. With respect to assigned equipment, the using department fur- 
nishes its own operator, and the salary or wages of the operator ate absorbed 
by the department rather than charged to the equipment. With respect to wages 
paid to operators of pool equipment, such wages are charged to the operation 
or job involved. The following comments will clarify the meaning of “oper 
tion” or “job” in this case. 


Operations to Which Pool Moforized Services Are Charged 


A careful review of services rendered by our motorized equipment department 
indicated that they fell into two broad categories—hauling services and work 
services. There is some overlapping of services between these two categories 
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and possibly there is a better title than “work” for the second category, but 
these distinctions should serve the purposes of this review. In the arrange- 
ment which appears below, it will be noted that each of these two service cate- 
gories has been divided into two subgroups. Opposite each, there is given the 
appropriate cost category for the operator wages for performing the particular 


service. 
CLASSIFICATION OF POOL MOTORIZED EQUIPMENT SERVICES 
Service Distribution 
Hauling Services 
Material to/from storehouses Storehouse expense 
Men/material between job sites and shops Mechanical shops & trade expense 


Work Services 
General plant General plant expense 
Specific jobs Specific mechanical order appropriation 


Under the first category of hauling are services for the benefit of the store- 
house, such as unloading material received for storehouse stock or for direct 
job use, hauling material from central receiving station to storehouse, transfer- 
ring material between storehouses, hauling material from storehouse to work 
sites and returning unused material to stock, and rearranging and relocating 
material within storehouses. As indicated, wages of operators performing this 
service are chargeable to storehouse expense. Under the second category of 
hauling are services for the benefit of the maintenance and construction depart- 
ment, such as transporting personnel to and from plant entrances and work 
sites and between work sites, hauling tools between tool rooms and work sites, 
and hauling materials between work sites and shops. Wages of operators per- 
forming this service are chargeable to mechanical shops and trades expense. 

As to the work services, the first is general plant work services and includes 
such items as road maintenance, general plant cleanup, rubbish disposal, and 
street sweeping. Wages of operators performing this service are charged to 
general plant expense. 

The second or specific jobs category of work service covers all work performed 
by motorized equipment department not included in the three previous categories. 
Specific examples are such activities as grading for construction, new roads, etc., 
trenching for pipe lines, hoisting material or equipment into and out of process 
units, hauling spent catalyst to dump areas, etc. Wages of operators performing 
this work are chargeable to the mechanical order or appropriation for which the 


service is being rendered. 
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Basis on Which Pool Motorized Equipment Expense Is Distributed 


Before 1951, wages of operators of pool motorized equipment were recorded 
charged to the equipment being operated. Separate equipment time reports 
were prepared indicating the job or operation on which the equipment was 
being utilized. The requirement placed a considerable clerical burden on the 
motorized equipment department and the accounting division. When we were 
considering ways in which we could simplify the procedure for ascertaining 
the job or operation on which equipment was used, it immediately became 
obvious that the answer lay in changing our method of recording the operator’s 
wages, since there was no real reason why the operator's time had to be charged 
as such to the equipment he was operating. By merely charging his time to 
the operation or job on which the equipment was being utilized, we could 
provide a basis for a subsequent distribution of pool motorized equipment ex- 
pense. This change eliminated the necessity for separate time reports on the 
equipment and made a substantial reduction in clerical effort. 

In addition to these economies resulting from elimination of operator equip- 
ment time reports, further economies were obtained from changes made to correct 
what we feel was a fallacy in our thinking underlying equipment charges to 
jobs. As was noted earlier, when equipment is utilized in the two categories of 
hauling services, the operator’s wages are considered either storehouse expense 
or mechanical shops and trades expense, both of which are overhead accounts. 
Under the system we previously used, in which there were equipment time re- 
ports indicating the job or appropriation for which men or materials were being 
transported, jobs or appropriations either benefited or were penalized because 
of their geographical location. 

The storehouse delivery truck might have made a trip to deliver two identical 
valves, one to a process unit only a block away from the storehouse and the 
other to a unit in a very remote location in the refinery. Both units would pay 
the same material cost for the valves, but the first unit would be charged with 
practically no delivery cost while the other would be charged a substantial 
amount. It is felt that each of the two units should pay the same amount for 
the delivered cost of the valves by application of a storehouse overhead rate, 
inclusive of delivery expense, to the material cost of the valves. Also, as 4 
practical matter, the dispatcher’s log indicated that the average delivery truck 
was making many deliveries during a day, and the operator was turning in 
time against only three or four jobs—the ones requiring the longer hauls. 

Since we use average departmental rates in distributing our wage payroll, 
we must arrive at separate distributions of hours worked for each department. 
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Monthly, we prepare a duplicate set of distribution cards for our motorized 
equipment department and, at the end of a six-month period, prepare a tabu- 
lated report showing distribution of motorized equipment wages for the period. 
This six-month report then supplies the basis for distribution of our pool mo- 
torized equipment expense, as shown below. 

DISTRIBUTION OF POOL MOTORIZED EQUIPMENT EXPENSE 


(Hypothetical Amounts Used for Illustrative Purposes) 


ALLOCATION OF 
DISTRIBUTION OF POOL INDUSTRIAL 





TYPE OF EXPENSE OPERATOR'S WAGES UNITS EXPENSE 
Amount % Amount 
Storeh Pp M$ 10 20% M$ 24 
General plant expense 5 10 12 
Mechanical shops and trades 10 20 24 
Various specific jobs 
(Detailed by accounts) 25 50 60 
Total M$ 50 100 M$ 120 


This table shows how $50,000 in wages paid to motorized equipment depart- 
ment personnel for a particular period was distributed, and how, in the same 
proportions, $120,000 total cost for pool motorized equipment was distributed 
to storehouse expense, general plant expense, mechanical shops and trades 
expense, and various other accounts. 


Present System of Accounting Economical and Revealing 


Our experience since adopting this cost distribution system for motorized 
equipment expense has been very satisfactory. Clerical costs of expense accumu- 
lation have been reduced and more satisfactory distribution basis for such ex- 
pense achieved. It is felt that our resulting cost distributions present a more 
realistic picture of operations than our previous ones. 


JANUARY, 1954 633 














Development of Standard Costs 
for Heat Treating 


by W. P. CANFIELD 


Chief Fiscal Executive, The Federal Bearings Co., Inc., 
‘os 


and The Schatz Manufacturing Company, Poug' psie, New York 





This paper outlines the detailed techniques used in arriving at a 
basis for the installation of standard costs for heat treating of metal 
parts, starting with temporary historical standards pending the in- 
stallation of engineered standards. Establishment of the unit for cost- 
ing and the setting of the engineered standards are described in detail. 
Specific cost reduction results obtained are noted. 


QO" HEAT TREATING DEPARTMENT is operated by one of the two associated 


companies of which our organization consists and services both. It possesses 


parts for ball bearings made of different types of steel. The equipment involved 
includes electric, barburizing and tempering furnaces, slow cool chambers, a 
washing machine and sand blast machines. 

The setting of standards on engineering data for heat treating operations at 
the time of installation of our standard cost systems, appeared in prospect to be 
a time-consuming task. Therefore, in order not to delay the completion, we 
set our standards for heat treating operations on available historical data and 
then revised these standards on engineering data after the systems were in 
operation. 

A brief description of operations will be a useful prologue to this paper. The 
electric furnaces are continuous-type belt furnaces. The parts are fed in the 
front or charge end of the furnace, pass through the furnace on the belt, and 
then into a quench tank on the discharge end of the furnace, from which they 
are removed by conveyor. The operation they perform is called hardening. 

The carburizing furnaces are electrically heated gas carburizing furnaces of 
the batch type. The parts are packed in pots of various sizes, each batch or load 
being made up of three to five pots. Gas, the carburizing agent, permeates the 
atmosphere in the furnace. The batch is heated to the carburizing temperature, 
held at this temperature for a specified carburizing period, cooled in the fur- 
nace under protective atmosphere, and removed from the furnace below the 
critical scaling temperature. The operation thus performed is carburizing which 
imparts a wear resisting surface and produces a part which, after hardening, will 
have greater toughness and more shock resistance than a part which is through 
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hardened. The carburizing furnaces may also be used for the hardening op- 
eration. 

The tempering furnaces are electrically heated furnaces of the batch type. 
they are similar in appearance to the carburizing furnaces, although no gas is 
introduced and the batch is processed at a temperature far below the critical 
temperature. The operation performed is tempering (or drawing), which is 
reheating, after hardening, to some temperature below the critical range, fol- 
lowed by cooling. The purpose of tempering is removal of strains, the reduction 
of brittleness, and control of hardness. 

The slow cool chambers are used for storage of a batch immediately after 
carburization while the parts are cooling, to prevent scaling. The washing and 
sandblasting machines are for the washing and sandblasting of parts after the 


foregoing operations. 


The "Rise" of Pounds Processed Costing Basis As Expedient 


The setting of engineering standards for heat treat operations involved the 
determination of standards, as to the electric furnaces, for belt speeds, pieces 
per square foot of belt area, pounds per square foot of belt area, method of 
loading on belt, pieces per furnace-hour and man-hours per furnace-hour. For the 
carburizing and tempering furnace, standards were needed for type of parts, 
method of packing, pieces per pot, pieces per batch, time allowance for various 
types of parts for heating up, cooling off, and carburizing cycles, pieces per fur- 
nace-hour and man-hours per furnace-hour. It looked as though engineered 
standards might be some time away. 

That is why we turned to historical data for the time being. The historical 
data, available without study, consisted of pounds processed, direct labor hours, 
direct labor cost, and overhead cost for the department. We proceeded to set 
up our standard costs for heat treating on this data, using pounds processed as 
a basis for application of costs. We were of the opinion that the use of pounds 
processed as a basis for the application of heat treat costs would not prove en- 
tirely equitable, but we decided to use this basis temporarily for these reasons: 


|. Pounds processed was the basis used in 3. Inquiry was made at several metal fab- 


the job cost system being replaced. ricating plants and this disclosed that 
2. Historical data on pounds processed was pounds processed were used as the basis 

available for setting the standards and for heat treat costs. 

could easily be obtained for current pro- 4. The use of some base other than pounds 

duction for purposes of application of processed would require time for study 

costs, and this time was not available. 


The operations which have already been briefly described, were grouped as 
follows into processes for the application of the standards developed. 
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|. Hardening in Electric Furnace—Hard- ing in cooling chambers, weighing, then 


ening of parts in the electric furnace, later sand blasting. 

washing in washing machine, tempering 3. Carburizing and Hardening—Packing 

in tempering furnace, sampling for ap- of parts in pots, carburizing and harden. 

proval by laboratory and weighing. ing in carburizing furnace, quenchi 
2. Carburizing—Packing of parts in pots, washing, tempering, sampling and 

carburizing in carburizing furnace, cool- ing. 


The "Fall" of Pounds Processed Costing Basis After Studies 


Once our standard cost systems were in operation, with the heat treat costs 
based on historical standards, we proceeded to refine and we undertook the 
studies necessary for establishing heat treat standards on engineering data. Pre- 
liminary studies confirmed our suspicion that the standards based on pounds 
processed were not equitable. This is demonstrated by a series of four studies, 
The first study related to parts of varying weights. On our electric furnaces, 
we processed two parts of the same steel and the same external dimensions but 
of different wall thicknesses—one part had a light wall and a light weight per 
piece and the other part had a heavy wall and a relatively heavy weight per piece. 
The maximum number of pieces of the lighter part which could be accommo- 
dated on a square foot of belt area was 460. These weighed 9.2 pounds. In the 
case of the heavier part, 457 pieces could be accommodated on one square foot 
of belt area and these weighed 22 pounds, the maximum weight per square foot 
which may be loaded on the belt. The following table which includes the fore- 
going figures, develops the relationship of pounds processed per hour on the 
same equipment for these two types of parts: 


Relative Production In Pounds Per Hour on Electric Furnaces 
For Parts of Various Weights 


PartNo. Std Pes/Sqft Lbs/SqFt Std Belt Speed StdSqFt/Hr StdLbs/Hr Relative Lbs/Hr 


1 1530-80 460 9.2 45 min. 31.3 288 100% 
11550-41 457 22.0 52 min. 27.1 596 207% 


The costs for labor and overhead for running these two parts is approximately 
equal per furnace-hour, although it costs a little more for the heavier part on 


account of greater power consumption. There appears no justification for ap- - 


plication of costs based on weight, resulting in application of 207 per cent as 
much cost per furnace-hour for the heavy part as for the light part. 

The second study was built around two batches, each of equal net weights, 
which were processed on carburizing furnaces. One batch had a four-hour cat 
burizing cycle and a nine-hour standard furnace time and the other a five-hour 
carburizing cycle and a ten-hour standard furnace time. Here is a case where 
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the pounds processed are the same but the equipment time differs markedly as 
the following table shows: 


Relative Pounds Processed and Relative Furnace Hours for Carburizing Batches of 
Equal Weights and Different Carburizing Cycle Times 





Standard Time Relative Relative 
PartNo. Carb Cycle Total Net Wght of Batch Lbs per Hr. Furn.Hrs. Lbs Pr'd 
3247-42 4 hrs. 9 hrs. 423 47 100% 100%, 
43250-42 5 hrs. 10 hrs. 420 42 1% 100% 


The cost for labor and overhead for operating these furnaces is approximately 
equal per furnace-hour, so that the cost for the ten-hour batch would seem 
reasonably to be 111 per cent of the cost of the nine-hour batch. Costing on a 
pound basis results in application of equal cost to each batch. 

In the third case, consideration was given to the fact the pots used for packing 
of parts for carburizing are of heavy metal and, in many cases, weigh more 


| than the parts processed in them. 


Three batches were processed, each of a different weight, so that the net 
weight of the parts and the gross weight of the pots and parts combined in each 
load were different. The weights of each batch and the relative weights of each 
batch for parts and for pots and parts and pots combined, are shown in the 
table below: 


Relative Weights, Gross and Net, Per Batch in Carburizing 
Furnaces for Parts of Various Weights 


Lbs. In Batch Relative Weights 
Part Number 21900-80 CS13410-41 01800-06 21900-80 CSI3410-41 01800-06 
Net weight of pieces 302 404 1,102 100% 134%, 365% 
Weight of pots 710 710 555 100%, 100% 78%, 
Gross weight 1,012 1,114 1,657 100% 110% 164% 


In looking at these figures, it must be remembered that it costs as much per 
pound for heating up the pots as for heating up the parts. Assuming that all 
three batches were carburized in the same number of furnace-hours and assuming 
that the cost for each batch varies directly with the number of pounds, the cost 
for the heaviest batch would seem logically to be 164 percent of the cost of the 
lightest batch, but application of cost to net weight of pieces processed results in 
cost for the heaviest load of 365 percent of the cost applied to the lightest load, 
two and one-half times the actual cost difference. 

In the fourth and last study, two different parts, each of approximately the 
same cubic area, one having a light wall and relatively light weight and the other 
a heavier wall and relatively heavy weight, were carburized in two different 
batches. Assuming that each batch required the same number of furnace hours, 
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the cost for labor and overhead for each batch might be expected to be approxi- 
mately equal, although it would cost more for power for the heavier load. How. 
ever, application of costs on the basis of pounds processed results in assignment 
of 140 percent as much cost to the batch of heavier parts as that applied to the 
batch of lighter parts, as may be seen from the following figures: 


Relative Net Weights Per Batch in Carburizing Furnaces 
For Parts of Same Cubic Area and Different Weights 


Std. Pieces Per Batch Std. Wt. OF Batch 
Part Number Cu In/Pc Std Pes Rel. Area Net Lbs Rel. Wi. 
CS13410-41 1.54 4.440 100% 480 100% 
CS11876-41 1.65 4.200 107% 672 140%, 


We concluded from these studies (no studies were made on the tempering 
furnaces as the problems are the same as those on the carburizing furnaces) 
that application of heat treat costs on basis of pounds processed was not equitable, 
that the use of this method resulted in a misstatement of product costs and, in 
the case of our organization resulted in improper charges from the company 
operating our heat treating department to the associated company. 


Standard Data to Apply Pieces Per Furnace Hour Basis 


We then decided that the most equitable basis for heat treating costs we were 
able to devise without undue complication was pieces processed per furnace hour 
and we proceeded to apply our costs on this basis to the following processes: 

Harden in electric furnace — harden in electric furnace, wash, weigh 

Carburize — pack pots, carburize, slow cool, sample, weigh, sand blast 

Carburize and harden in carburizing furnace — pack pots, carburize and harden, 
quench, wash, weigh 


Harden in carburizing furnace — pack pots, harden, quench, wash, weigh 
Temper in tempering furnace — temper, sample, weigh 


Setting of standards involved first the setting up of standard data to be used in 
computing the standard pieces per furnace hour. It is not possible to cover the 
ground completely. Examples of such data are given in this section of the 
article. Standard data for production in electric furnaces was tackled first. The 
manufacturer's specifications for operating the electric furnaces for hardening 
parts of alloy steel indicates a capacity of 500 pounds per hour at a belt speed 
of 60 minutes. As the belt has 25 square feet of effective area, the capacity of 
the furnace is 20 pounds per square foot of belt area at a speed of 60 minutes, 
which is equivalent to one foot per hour. On the basis of these figures, stand- 
ards were computed for belt speed and for square feet of belt area for loading 
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of various numbers of pounds per square foot of the belt area. Loading of the 
belt was determined by the nature of the parts and speed of the belt was deter- 
mined by the time needed for proper hardening. These standards developed are 
shown below, from which it was possible to convert production volume into 
standard time for it: 

Electric Furnaces 


Std. Belt Speeds At Varying Weights Per Sq. Ft. of Belt 
and Sq. Ft. Per Hour At Varying Belt Speeds—Alloy Steel 


Lbs per Sq Belt Sq Ft of Belt Lbs per Sq Belt Sq Ft of Belt 
Ft of Belt Speed Per Hr. (Net) Ft of Belt Speed Per Hr. (Net) 
0 -16.00 50 min. 28.2 19.01-19.33 58 min. 24.3 
16.01-16.75 51 27.6 19.34-19.66 ee 23.9 
16.76-17.25 52 “ 27.1 19.67-20.00 60 " 23.5 
17.26-17.60 53 " 26.6 20.01-20.40 61 " 23.1 
17.61-18.00 54 =" 26.1 20.41-20.80 e.* 22.7 
901-1833 55 “ 25.7 20.81-21.20 63 " 22.3 
18.34-18.66 56 ” 25.2 21.21-21.60 64 =" 22.0 


18.67-19.00 57 " 24.7 21.61-22.00 65 " 21.7 


In addition, studies were made and standard data set up for methods of loading 
parts on belt and for computing pieces per square foot of belt area for parts 
loaded on belt by different methods. 

In working up standard data for carburizing furnaces, it was found that the 
number of pieces of a given part in a batch that could be packed in a pot, varies 
with the method of packing and the external dimensions of the piece. A study 
was made of packing pieces in pots and this gave us information such as that 
displayed in the table below: 


Carburizing Furnaces 


Relation of Actual Pieces to Theoretical Pieces Per Pot 
For: Packing A Part by Different Methods (Item |) and for Packing 
Parts of Different Sizes (Items 2 and 3) , 
Actual %, of 
Theoretical Pcs Per Pct Theoretical 
Item Part No. O.D. Width Culn/Pc  Pcs/Pot Loose Stacked Loose Stacked 


| CS41340-41 1.50" 63" 1.42" 1,270 900 1,250 71% 98%, 
2 01030-86 87" 134" -102" 18,000 16300 — 990% _ 
3 CS07980-80 2.04" 267" =1.001" 1630 -— 1830 — 112% 


It should be noted that two methods of packing are considered. In respect of 
Item 1, the pot would accommodate 900 pieces when packed by one method and 
the same pot would accommodate 1,250 pieces of the same part when packed 
by another method. Further, it was found that when two parts of the same type 
but different dimensions were packed in pots, the pots would accommodate 90% 
of their theoretical capacity for the small parts and 112% for the larger ones, 
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COMPUTATION OF STANDARD FURNACE HOURS PER C PIECES 
1, Harden - Electric Furnaces 
Line 
“Ne. 11530-80 61203F-01 61203F-02 12065-01 14045-01 1 2007-92 

Type of Steel 1 Carbon Alloy Alloy Alloy Alloy 
Oo. D. 2 1,42" 1, 00" 1.57" 1,58" 1, 56" are 
Width 3 . 186" .47" .47" -63" . 75" or 
Sq. In/Pc. 4 2.010" 1,00" 2.40" 2.40" 2.40" 8.00" 
Cu. In, per Pc. 5 . 374" 1,13" 
Std. Method on Belt 6 Loose Loose Loose Stack Stack Stack 
Std. Height on Belt 7 2" 2 pes. - 2 pes. 1 pe. 3 pes, 
Cu. In. per Sq. Ft. of Belt 8& 288. - 288. - - 
Pcs. per Sq. Ft. of Belt: 

1 Pc. High 9 - 144 - 60 60 rT] 

Std. Height 10 770. 288. 250. 120. 60. s, 
Std. Space Factor il - 60 1.00 . 80 1.00 1.00 1.00 
Std. Pes/Sq. Ft. of Belt 12 460 288 200 120 60 “ 
Lbs. per C Pcs. 13 2.0 4.5 6.6 14.0 28.0 31.2 
Std. Lbs. per Sq. Ft. 

of Belt Area 14 9.2 13.0 13.2 16.8 16.8 16.8 
Std. Belt Speed 15 45 min. 50 min. 50 min, 52 min. 52 min. 52 min, 
Std. Sq. Ft. per Hr. 16 31.3 28.2 28.2 27.1 27.1 27.1 
Std. Pcs. per Furn. Hr. 17 14, 400 8,120 5,640 3,252 1,626 1,463 
Std. Lbs. Per Furn. Hr. 18 288 365 372 455 455 456 
Std. Furn. Hrs. per C Pcs. 19 - 007 012 018 -031 062 069 
2. Temper - Tempering Furnaces 

Std. Pcs. per Batch 1 30,000 33,000 13,600 10, 000 9,000 3,000 
Std. Furn. Hrs. for Batch 2 " 4: 4. 4. 4.5 5. 
Std. Pes/Furn, Hr. 3 10,000 8,250 3, 400 2,500 2,000 600 
Std. Furn. Hrs. /C Pes. 4 - 010 012 . 030 . 040 .050 - 167 











EXHIBIT 1 


due to differences in stacking possibilities. The percentage in excess of 100% 
is due to the assumption that circular parts are treated as square for purposes 
of calculation. 

After a series of such studies, we set up for the various types of parts, stand 
ard data for computing standard pieces per pot. An example of this data isa 
shown in the following schedule: 


Carburizing Furnaces 
Standard Data For Computing Standard Pieces Per Pot 


Size of Part Standard Method Standard Space Factor 
Type of Part O.D. Width of Packing % Theoretical Short Lot Net 
80 0-1.00" All Loose-No Wire 80%, 10% 
101-150 ™ 85%, 05% 
1.51-1.60 0 -.300" : 85% 05% 
1.51-1.60 .30i-up Stack 100% a ! 
1.61-2.00 All “ 100% aa I 
201- up" 110% 05% 


In addition, we made studies and established standard data for furnace tem 
peratures and furnace hours for heating up, cooling off, insertion of load & 
furnace and removal of load from furnace. 

Standard data were set up for tempering furnaces in the same manner as fot 
carburizing furnaces. 
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The Effect of the New Standards Upon Parts Costs 


Once the standard data were completed, we computed the rates for the various 
heat treat processes for the various parts on the basis of standard hours per 
hundred pieces. An example of this computation which, in practice, allows ref- 
erence to underlying data, is shown in Exhibit 1. 

We then made further studies and set standards for man-hours per furnace- 
hour and labor rates per man-hour for production of each type of furnace. We 
put these new standards into effect and integrated them into our standard cost 
systems. Simultaneously, we introduced a group incentive system for members 
of our heat treat department, basing the incentives upon data derived as a by- 
product of our cost systems. 


Improved Production Under Incentives Based on New Standards 


Of course, in themselves, the new standards on the basis of pieces per furnace 
hour, increased the standard cost for some items and reduced it for others. A 
comparison of labor and overhead costs applied to electric furnace production 
for lots of parts picked at random, using old and new methods, showed vary- 
ing effects on different items, but, in general a decrease. On the average, costs 
applied under new method were 49 percent for labor, 83 percent for overhead 
and 72 percent for total costs, as compared with costs applied under old method. 
Similar comparison for carburizing furnace production also showed varying 
effects on different items. However, unit costs, in general, increased. Average 
costs applied under new method were 108 percent for labor, 143 percent for 
overhead and 131 percent for total costs, as compared with costs applied under 
old method. 

In short, as a result of introduction of engineered standards, our standard 
costs for heat treating processes were materially changed, there being (1) in 
general a reduction in costs applied to parts processed on electric furnaces and 
(2) an increase in the costs applied to parts processed on carburizing furnaces, as 
well as increases and decreases in elements of costs applied to particular parts 
which, in some cases, ran counter to the increases and decreases in costs applied 
to groups of parts in general. 

That the new standards have served satisfactorily for the incentives intro- 
duced, is illustrated by improved productivity in terms of both furnace hours 
and man hours. A comparison of production per furnace-hour for the periods 
before and after the introduction of engineered standards and the incentive sys- 
tem revealed a substantial increase. 
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A comparison of man-hours applied to all production for a given period, 
using both the old and new methods, showed 52 man-hours applied under new 
method for each 100 man-hours applied under old method. Actual man-hours 
for the period showed a slight favorable variance and, inasmuch as variance 
during the period when original standards were in effect, were slightly favor. 
able on balance, the factor of man-hour variances may be ignored in this com. 
parison. We may then conclude from this comparison that production per man. 
hour on the overall increased to 192 percent (100 -- 52), as compared with 
production per man-hour before the introduction of engineered standards and 
incentive compensation. Here again, it was apparent that productivity improved, 

As a result of introduction and application of engineered standards and of in- 
centive system of compensation for our heat treat department as a whole, man. 
hours were reduced by 48 percent direct labor cost reduced by 37 percent and 
overhead cost reduced by 5 percent. Further, there was brought about a decrease 
in the number of employees, a reduction in the work week of remaining employ- 
ees and a 22 percent increase in hourly rates of pay. 


Results 


In summary, it was determined by our investigations that pieces per furnace 
hour is the most equitable basis for application of heat treat costs in our oper 
ation—pounds processed is not. It also became clear that engineered standards 
are necessary for proper measurement of efficiency of utilization of man-power 
and equipment. 

The number of employees, labor hours and labor cost were reduced substan- 
tially by application of these standards and of the incentive system. There were 
other reductions which flowed from this. Overhead costs were reduced through 
reduction in costs for employee benefits on account of reduction in personnel 
and in labor hours and through reduction in the number of furnace-hours fe 
quired. The removal of production bottleneck was accomplished through reduce 
tion in furnace-hours required. Through this reduction, possible expansion of 
heat treat activity is now permitted without purchase of additional facilities. 
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THE WORKSHOP 


Material Handling Overhead Affects Unit Cost 
by C. W. BENDEL 


Manager-—Cost Accounting, New Holland Machine Division of The Sperry Corporation, 
New Holland, Pennsylvania 


The theme of this paper is that material handling costs must be rec- 
ognized as a separate part of overhead and treated individually in 
developing significant unit costs. A comparative study of the results 
of analyzing this cost separately, as opposed to including it in a 
blanket overhead rate, is presented with illustrative figures. Effects 
on unit costs for inventory, pricing and government contract informa- 


tion are noted, 


[' MAY BE QUESTIONED whether the 

practice of including purchasing 
costs and receiving and storage ex- 
penses with production department 
overhead, when distributed on a di- 
rect labor basis, permit determination 
of a representative cost for each com- 
ponent of the finished product. In 
contrast to direct costs, overhead can- 
not be developed by examination of a 
supplier invoice, nor has any clock 
catd system been devised to “ring 
in” such costs. Overhead must be al- 
located: All of the ingenuity, imagi- 
nation, and technical skill of the cost 
accountant must be employed to make 
sure that the allocation is equitable 
and reasonable, and that the end re- 
sult reflects the representative cost of 
the product or part, whether it be 
stated on terms of standard cost or ac- 
tual cost. Although cost is not the 
sole basis for the establishment of sell- 
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ing prices, it does play an important 
part. It is imperative that costs should 
be representative and that all elements 
should bear the test of reasonableness. 
There are times, too, when production 
facilities are insufficient for immediate 
needs. As a result, outside sources for 
fabrication of parts currently processed 
in a plant are often sought. Here 
again, representative costs against 
which bids submitted by the subcon- 
tractor can be checked, are a prerequi- 
site to guide management decisions. 
A third and most important factor is 
the relationship between the direct 
cost elements. When purchased parts 
comprise the bulk of the product, 
from a quantity as well as monetary 
standpoint, representative costs for in- 
dividual parts cannot be obtained by 
relating overhead, particularly the 
service department costs, to the direct 
labor elements. 
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Materials-Related Burden In 
Labor Based Distribution 

It is worthwhile to dwell for a mo- 
ment on factors which affect the rep- 
resentative character of unit costs as 
related to burden charged into them. 
In the experience of the author, 
analysis of the overhead rates in effect 
at several war plants during World 
War II raised doubts as to the wisdom 
of using a direct labor base for the 
accumulation of all overhead costs. 
These plants were primarily devoted 
to assembly work, although some com- 
ponents were manufactured from ba- 
sic raw materials, (steel bars, shapes, 
and aluminum castings). By far the 
greater number of components were 
purchased in a finished state and com- 
bined into subassemblies. Many others 
were purchased for the final assembly 
operation. All costs of procurement, 
incoming inspection, storage, and in- 
plant movement, were added to other 
overhead applied to the direct labor 
dollar. 

The resulting overhead rate per- 
centage was high when compared with 
rates in effect in most manufacturing 
plants. The cost of the finished unit 
may have been reasonably correct, but 
it is evident that the unit cost of many 
of the manufactured components was 
distorted by the inclusion of overhead 
in the cost of parts on which no work 
was performed. Further, many con- 
tractors were confronted with the 
problem of determining cost incurred 
in connection with handling material 
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applicable to cancelled contracts. The 
conventional methods for applying 
overhead as a rate on direct labor 
penalized some contractors who found 
themselves unable readily to deter 
mine material handling costs for items 
on which no direct labor was per 
formed. At the same time, these con. 
tractors were required to justify the 
overhead rates they had used on com 
pleted contracts. 

More recent experience in my pres. 
ent company has borne out thes 
doubts. Under the standard cost sys 
tem in use at the New Holland Me 
chine Division of The Sperry Con 
poration, the standard costs of mate 
rials were based on normal cost of 
acquisition from normal sources, plus 
freight. Standard labor costs wer 
predicated on the standard hours (de 
veloped by the methods department 
for each operation and upon whid 
wage payments to production workers 
were based), multiplied by the stand 
ard labor rate for each applicable le 
bor grade. Overhead was applied to 
the direct labor costs by use of af 
overhead percentage rate for each pre 
duction cost center. These rates co 
ered the expenses charged directly to 
the cost center, plus the redistributed 
service department expenses and were 
established for each year after com 
paring the results obtained by divid 
ing forecast overhead costs by fore 
cast standard direct labor costs with 
those obtained by dividing past actual 
overhead costs for each cost center by 
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standard direct labor absorbed (ad- 
justed for known changes such as 
general wage increases, etc.). In spite 
of the thought and care exercised in 
establishing the standard percentages, 
the overhead variances were substan- 
tial by the middle of the year for each 
of the cost centers, indicating a com- 
mon cause. 

The unfavorable variances, at the 
time studied, were due, in part, to 
decreased production activity caused 
by a contemplated model change, but 
there were other factors not so readily 
discernible. An analysis disclosed that 
direct departmental overhead contrib- 
uted considerably less toward the un- 
favorable variance than the unabsorbed 
portion of the redistributed expenses 
and that certain of the redistributed 
expenses had increased. For instance, 
purchasing activity and related operat- 
ing costs had gone up during the pe- 
tiod of low productivity, due to the 
extra effort needed to place orders for 
future production of the new model. 
Again, receiving activity had not been 
curtailed as a result of reduced pro- 
duction, because of the activity in con- 
nection with receipt of the parts 
needed for the new product. The 
storekeepers were busier than ever, 
rearranging stock to provide storage 
area for the new components. Much 
of the cost of these activities was com- 
ing out as overhead variance, espe- 
cially because of the relatively low 
direct labor base, occasioned by the 
reduced level of production. 
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Segregating “Materials 
Handling" Costs 


The danger signals shown by the 
Overhead variance accounts were 
heeded. We decided to re-examine 
our overhead cost determination ba- 
sis, especially as it concerned costs re- 
lated to materials. Material handling 
overhead was defined as the cost of 
acquiring, receiving, inspecting, and 
storing materials in their original 
form. Handling of parts processed 
and manufactured in the plant was 
deemed to be an overhead element 
still chargeable to production on the 
basis of direct labor. Most of the de- 
partments responsible for the func- 
tions to be reclassified for burden 
distribution purposes, performed other 
tasks which could not be charged to 
material handling overhead. Conse- 
quently, segregation of applicable 
costs was necessary. All purchasing 
division expense, except that portion 
which was related to the procurement 
of uninventory items, was classified as 
material handling expense. Receiving 
department expenses were distributed 
to other than the production depart- 
ments in proportion to the service 
rendered. 

The parts warehouses and plant 
stockrooms rendered no measurable 
service to departments such as sales 
and accounting, but a segregation of 
expense was necessary because these 
units store and handle both purchased 
parts and manufactured components. 
This same situation prevailed in con- 
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nection with the stores record-keeping 
departments. However, all of the ex- 
penses of the yard department and of 
the steel warehouse could be included, 
since their responsibility was confined 
to receipt, storage and disbursement 
of materials on which no direct labor 
had been performed in our plant. 
The stockroom responsibility ends 
with delivery of material to the pro- 
duction department. All movement 
within the production area is con- 
trolled by the material handlers as- 
signed to the production centers. Fin- 
ished parts go to inspection, thence 
directly to the assembly lines or to the 
storerooms. Only items consigned to 
the storage areas are handled by the 
stockroom personnel. The cost of 
movement within the production areas 
is not included in material handling 
overhead since it is considered to be 
directly applicable to the production 
operation on the basis of direct labor. 


Setting Rates for These Procurement 
and Pre-Process Handling Costs 

In the course of the foregoing 
analyses, we learned what should be 
eliminated from the overhead applied 


Purchased part 


Old basis 
Material—invoice cost $6.50 
Material Handling Overhead 2 0 
Direct Labor Cost 0 
Production Overhead 0 
Total Factory cost $6.50 





to direct labor. The next logical step 
was an analysis of the effect of sud 
elimination on overhead percentages 
and the reasonableness of costs devel. 
oped on this new basis. 

The standard overhead rates in ug 
covered both production department 
expenses and the redistributed charges 
from the service departments. A new 
overhead rate was obtained by elimin- 
ating the redistributed expense of 
the material handling group from the 
labor-based rate. The result of this 
action was a reduction of seventeen 
percentage points in the overhead rate 
for each production center, reducing 
by this proportion and in the catego 
ries, questioned, the amount of over 
head allocated over direct labor as 4 
base. On this calculation (but later 
refined for the purpose—see fucther 
descriptions of this development) the 
rate for the material handling cost 
group was intended to be two per cent 
of the budgeted standard cost of ms 
terial to be acquired. The effect on 
the unit cost, comparing a manufac 
tured and a purchased item, is illus 
trated in the table below: 


Manufactured part 


New Basis Old basis New Basis 
$6.50 $1.00 $1.00 
13 0 02 
0 2.00 2.00 

0 3.50 3.16% 
$6.63 $6.50 $6.18 


* Overhead rate of 175 per cent reduced to 158 per cent by eliminating material har 


dling costs. 
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DISTRIBUTION OF MATERIAL HANDLING COSTS 
Material Handling Costs 
Plant Yard end = Purchasing § «= Beceiving Overhead 
Zeta Stockroam = Warehouse §=Steel Whee. Division  _ Dept. Percentage 
Doigeted Expenses $273,000 $ 2,600 $ @,500 $ 53,000 $102,000 $ 12,900 
jal - Betistributed Expenses = _20,000 © __10, 800 A 200 __1,000 
otal $293,000 $ 53,000 $ 70,000 $ 54,000 $203,000 $ 13,000 
Expenses Applicabdle to 
an = 43,000 20,000 17,300 core 5,000 500 
Total $250,000 $ 33,000 $ 52,500 $s, $ 98,000 $ 12,500 
VALUE OF MATERIAL ™ or 
Budgeted 
Purchases 
mterials $ 1,300 $ 6 <= 9 one $ ---- $ 1,500 
pari ant O11 200 200 
castings 2,300 
Tngines 2,500 
jabder 1,000 
fardvare 300 
Purchased Parts 3,500 
Total $ 12,500 
- ‘ DD " ’ 
mntertale 6, cone wore 000 000 = $1,500 aos 
pari end il . S200 P = ° = ° 4 ° sae 200 2.6 
Castings 35,500 2,500 2,500 20,000 9,000 1,500 2.4 
Ingines 20,500 ---- 000 -- 5,000 2,500 oo 
mpter 13,200 1,500 000 — 3,000 1,000 1. 
Sartware » 300 1,500 1,500 coco 5,000 300 2.7% 
Purchased Parts 100,500 ---- 40,000 3,500 1.8% 
Total $250,000 $ 33,000 $ 52,500 $ 5%,000 $ 98,000 $ 12,500 2.0% 
WOT: Buigeted expenses and distribution of material handling overhead to og - op 4 im dollars. 

















EXHIBIT 1 


To the extent cost plays a part in 
the establishment of selling price and 
if price policy decrees a list price of 
twice the standard cost for parts man- 
ufactured to our specifications, we 
would thus find that two parts which 
formerly sold at the same price were 
now priced, using the above data, 
at $13.26 for the purchased item as 
against $12.36 for the manufactured 
component. In all probability, the 
price of the purchased item could be 
increased without jeopardizing sales 
volume and there is no doubt that the 
competitive position would be im- 
proved for the manufactured part. 

As to a decision to make or buy 
parts, factors other than cost may 
motivate it, but such action is often 
influenced by a comparison of cost to 
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make with quotations from suppliers. 
Under the old method of allocating 
overhead it would not matter, from 
a cost viewpoint, if the part used in 
the example were made or bought 
(providing, of course, that production 
facilities would be used to the extent 
forecast). When material handling 
overhead is properly allocated, as un- 
der the new method, the decision to 
make or buy may still be predicated 
upon production needs, but manage- 
ment will be aware of the real effect 
of such action from a cost standpoint. 

Other advantages resulting from 
use of a material handling rate are: 


1. The production departments will not 
bear the burden of increased purchasing 
costs due to tight market condition. 

2. The cost of setting up and maintaining 
additional storage facilities will be 
charged to all production parts stored 
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there rather than manufactured items 


only. 

3. The material handling overhead costs 
will be absorbed as material is received, 
thereby avoiding production overhead 
variances when production is curtailed 
for model changes or for any other 
period of productive inactivity. 


The rate for absorbing procurement 
and materials handling costs on the 
base of invoice cost was not finally 
determined as two per cent there were 
special factors, varying with materials, 
to be taken into account. Although 
satisfied that the reduced overhead 
percentages on direct labor were ap- 
propriate, we did not feel that a two 
per cent rate applied to standard value 
of all materials purchased would pro- 
duce the desired representative costs. 
For example, no more effort was re- 
quired to purchase a thousand bear- 
ings to be inventoried at several thou- 
sand dollars than was expended to 
purchase a thousand bolts and nuts, 
worth fifteen dollars. By the same 
token, receiving department expense 
allocation could not be covered by a 
single across-the-board _ percentage. 
Handling costs on steel varied con- 
siderably from similar costs for rub- 
ber tires and belts. In addition, inside 
and outside storage presents a problem 
in allocation of warehousing expenses, 
which cannot be solved by application 
of a single rate to the inventory value 
of the items stored. It was obvious 
that further study was required in or- 
der to arrive at material handling over- 
head rates which would produce the 
desired reasonable costs. 

Plant inventories were already sep- 


648 


arated into major categories. Examples 
are: material, engines, castings, pup 
chased parts, rubber, etc. These cate 
gories had been set up for accounting 
purposes and determination of vag 
ances. Inasmuch as annual equim 
ments for each category were budgeted 
separately, it was decided to 
an allocation of material 
overhead costs to these categories ong 
per dollar of standard cost basis, to ap 
rive at the appropriate percentage for 
the category. The development of 
these rates is the subject of Exhibit 1, 
The uppermost of the three sections 
of the Exhibit sets forth budgeted e 
penses for all categories, less these te 
late to services which the purchasing 
division and receiving departments 
perform for other divisions and de 
partments and also to amounts de 
ducted from the budgeted expenses 
of the plant stockroom and wae 
house, representing a fair estimate of 
the material handling cost whid 
would be incurred in connection with 
the handling and storage of parts 
manufactured or assembled in the 
plant. The middle section of the & 
hibit concerns the value of material 
handled and is designed to provide 


oa: 


the dollar base for allocation of cee 


tain material handling expenses, i 
terms of total forecast purchases. It 
the bottom section of Exhibit 1, the 
distribution rates are worked out; by 
dividing total expense dollars by the 
budgeted purchases in the total cok 
umn of the value of material handled 
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REDISTRIBUTION OF INVENTORY VALUES 
Work- in- Process Finished Manufectured Adjusted 4.2.0. MELO. In 
Per Books Parts Fin. Units Unite Parts nventory Mates $ Inventory 
Wort-im- Process - $ 300 $ --- $--- $--- ¢--- § ---- $ ---- 
Wort-in- Process - Finished Units 150 -- --- — — — 
Pintsbed Unite 100 eco ooo ene - — ecco 
wmmufectured Parts 1,000 - ee os ous euse euse 
Betistrtiaved to: 
oils 70 --- --: 2 oo-- 7 2.6 1,606 
hy 300 30 a 6 no we kk (10,896 
200 ooo ooo 15 eoee 215 8 1,720 
— 00 one 5 ° 19 430 1s 6,020 
parévare 100 5 2 2 10 ug 2.7 3/213 
tev terial 500 50 2 10 270 6a2 as 37, 
Parchased Parts 1,500 & B 33 me 2,009 1.8 36,162 
labor -— 3° 16 10 2100 176 coco 
overhead alt «al ea ear "sea 422,920)" 
Total $620 $ 300 $ 150 $ 100 $1,000 $4, G20 $66,985 #* 
we: 
1. All values a 
2, Inventory values in thousands of dollars 
3. Meterial in 
* Overhead « 17% of direct labor ($176,000). 
** Net increuse in inventory value. 
EXHIBIT 2 


section. Analysis of the overhead per- 
centage column supports the conten- 
tion that two per cent, as a material 
handling rate for all types of mate- 
tials, would not produce representa- 
tive costs. Items manufactured from 
raw materials would be favored while 
engines, rubber and purchased items 
would be penalized. 

It will be apparent that the forego- 
ing description of Exhibit 1 is cen- 
tered on the development of the over- 
head rates for the several types of ma- 
terials. The manner in which the 
stockroom, warehouse, yard and other 
expenses were allocated to materials 
dassification has not been taken up in 
detail. Difficulties were encountered, 
but the point here is the necessity of 
the distribution; to obtain usable rates. 
Every company will encounter the dis- 
tribution problem in a characteristic 
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way. In order to accomplish this, we 
analyzed all inventories as to process 
or finished status, as shown in the 
upper portion of Exhibit 2, and by 
use of a sampling technique, further 
broke them down to classifications 
conforming to the material handling 
rate categories, as shown in the lower 
portion of this exhibit. It was pos- 
sible to base the distribution factors 
on ten per cent of the items in each 
element of inventory, since the value 
of these items approximated seventy 
per cent of the inventory value. The 
result was a net increase in inventory 
valuation representing the application 
of the new overhead rule to inventory 
categories, less decrease in overhead 
as previously applied. It will be ap- 
parent that this reduction represents 
the change in regular overhead rates 
of 17 percentage points, as previously 
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worked out in this paper, when mate- 
rials handling overhead was separated. 
Calculating Variance for the 
Segregated Costs: Paperwork Procedure 
It was felt that a single material 
handling overhead variance account 
would serve. The appropriate portion 
of the expenses of the material han- 
dling departments could be charges to 
this account and it could be relieved 
for the amount of standard material 
handling costs charged into the inven- 
tory. Any balance would represent 
a favorable or unfavorable material 
handling overhead variance. It was 
necessary to compute material han- 
dling overhead costs for each item 
when setting new standards, since ma- 
terial handling costs were to become 
part of the standard cost of each item 
contained in the inventory. The in- 
creased man-hours required for this 
operation caused no concern, but we 
were perturbed about the number of 
calculations which would be required 
to relieve the material handling over- 
head variance account on the basis of 
individual receipts of purchased items. 
We hit upon a rather simple solu- 
tion to the problem. The actual ac- 
quisition cost of material was, under 











our regular practice, charged to the 
material price variance accounts. The 
is one for each category of materia 
These variance accounts were relieyal 
on the basis of the standard inyg, 
tory value of the individual items 
received. Since standard  inventoy 
value now included basic materi 
cost plus material handling overhead 
the relief was excessive. To cored 
this condition, factors were developed 
for determining the amount to be m 
lieved from the material handling 
overhead variance account and charged 
back to the appropriate price variang 
account. 

The actual computation was simple 
and required only a few minute 
work each month. The standard i» 
ventory value for each category ws 
divided by one hundred, plus the ap 
propriate material handling overhead 
percentage. The result of this com 
putation was subtracted from th 
standard inventory value, to obitaia 
the amount of material handling ove 
head to be credited to the variang 
account and concurrently debited 
the price variance account. The effet 
of this procedure on the books is illu 
trated below: 





Actual acquisition cost of raw material— $103,00 

Less: Standard value charged to inventory— 104,40 

Price variance on original transactions— ($ 1,40) 

Standard value charged to ~_— , $104.40 

tandard Value 

Less: Basic standard cost value— 100 + 44% 100,000 
Amount credited to material handling overhead variance account and 

debited to price variance account $ 4 

——— 

Adjusted price variance ($4,400 less $1,400) $ 300 
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mained comparatively static. 


Note: Since this paper was written, this 
variance procedure, although effective, has 
been supplanted by another. A tabulating 

lication involving the use of pricing 
decks containing the standard basic material 
cost and material handling overhead costs 
for individual items is now used. Inventory 
values, purchase price variances, and the 
amount to be relieved from the account are 
developed on an individual basis, mechani- 
cally. 


Experience Has Proven the Advantages 

The material handling overhead 
rates have been in use for several 
years, and we are convinced that their 
use produces the desired results. The 
procedure and applications are con- 
stantly surveyed, with work simpli- 
fication and adequacy of coverage as 
the objectives. These surveys have re- 
vealed some significant facts which 
justify the application of material 
handling costs rates to a purchase 
ptice rather than to direct labor ex- 
pended in production. The purchas- 
ing division has expanded beyond 
normal expectations, due to the extra 
work load imposed by government 
regulations and record-keeping re- 
quired in connection therewith. In- 
creased sales volume has increased 
the number of purchased parts, while 
plant facilities for manufacturing re- 
Addi- 
tional storage facilities have been built 
and manned to facilitate handling. 
Subcontracting with its attendant ex- 
cessive movernent has also increased. 
Changing conditions have necessi- 
tated increasing the materials handling 
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rates. In some categories the increase 
has been as much as fifty per cent of 
the rates originally established. We 
were glad we could recognize these 
changes, as permitted by the new 
basis of charging this type of burden. 

The decision to apply material han- 
dling expense on the basis of pur- 
chased cost of the items rather than 
the direct labor cost, is not one to be 
made lightly. All factors must be 
weighed carefully. The effect on in- 
ventories and the soundness of costs 
so developed must be considered. It is 
our opinion that the advantages far 
outweigh the costs of establishing and 
maintaining this program. 

The premises on which we base this 
conclusion are outlined below: 


1. The costs developed are more represen- 
tative and thus: 


a. Provide a reasonable base for estab- 
lishing selling prices or, at least, 
prove the profitableness of selling 
prices established otherwise. 


b. Facilitate cost comparisons of quoted 
prices for parts or subcontract serv- 
ices, with an individual parts base 
which is not influenced by improper 
distribution of elements of cost. 


2. Factory departmental overhead rates are 
more realistic, because they have not 
been charged with costs incurred in con- 
nection with parts on which no produc- 
tive effort has been expended. 


3. Changes in the productive cycle are not 
influenced as under conventional over- 
head distributing by costs incurred in 
connection with future programs. 


4. Material handling costs, in excess of 
established standards, are highlighted 
by a single control, i.e, the material 
handling overhead variance account. 


Finally, it may be said that a sound 
basis for allocation of material han- 
dling costs is necessary for manufac- 
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turers engaged in defense work, par- 
ticularly those who use part of their 
facilities for production of their civ- 
ilian output, if they wish to avoid the 
difficulties which accompanied con- 








tract settlement and termination dap 
ing World War II. Failure to provide 
an equitable base for allocation of m 
terial handling overhead can mem 
losses which can never be recovered 


Practical Engineering of Burden Distribution 


by EDWARD WAYGREN 


Manager, New York Office of MacDonald Brothers, Inc., Management Engineers, Boston, Mass, 


This paper deals with the problem of burden distribution in terms of 
the measurements and analyses necessary to get maximum accuracy 
compatible with reasonable cost. Correlation of costs with the per- 
tinent variable and the necessity for practical approximation are em- 
phasized. As an example of the required techniques, distribution of an 
electric power bill and development of burden rates for plastic mold- 


ing are discussed. 


COST SYSTEM IS ONLY AS SOUND 

as the distribution of burden 
permits it to be. This truth applies 
especially to job shops. Since almost 
all their business is taken (or lost) 
on the basis of advance quotations, 
the success or failure of such an enter- 
prise is largely dependent on the 
soundness of the estimating proce- 
dure. It is not safe to assume that 
any given method of burden distribu- 
tion is “accurate enough.” 

How shall we make distribution of 
burden more accurate? More and 
more, it is necessary for the cost ac- 
countant to work with the plant en- 
gineer to establish proper bases for 
such distribution. Often difficulty is 
experienced because the accountant 
and the engineer speak a different 


language. For this reason, the cost 
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accountant must familiarize himself 
with the engineering problems @ 
volved in developing sound distribe 
tion of burden. It is important ® 
note that he should only recognix 
the problems. The solution must stil 
come from the engineer. On tit 
thought, then, the present article & 
based. It consists of two parts, ea 
illustrative, which discusses in tif 
distribution of an electric power bil 
and development of burden rates i 
the compression molding departmett 
of a plastics molding plant. 


DISTRIBUTION OF ELECTRIC POWER BilL 


Distribution of a power bill is@ 
example of a burden problem whit 
is usually disposed of in a somewht 
arbitrary fashion, particularly m# 
smaller plant. This happens becaiit 
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it seems impossible to achieve accu- 
ray in power distribution unless de- 

tal meters are used and rarely 
does the expense bulk large enough 
to warrant the cost of meters. How- 
ever, the proper distribution of power 
expense may be extremely important 
to the job shop, particularly when one 
or more of the departments may use 
an appreciable portion but not neces- 
sarily most of the power. Improper 
allocation affects the machine hour 
rate of such departments and thus 
contributes an error to whatever esti- 
mates are made. A method of dis- 
tributing a power bill which has been 
highly successful is the one outlined 
here. 

The method originated in a par- 
tiular job shop. In this plant, the 
use of electricity for lighting accounted 
for about 20 per cent of the bill. In 
trying to determine the power re- 
quirements, difficulty was experienced 
because of the lack of dependable 
data on which estimates might be 
based. For example, three machines 
in one departrnent were powered with 
a 20 h.p. motor each, but previous 
tests had shown that these motors 
“pulled” over 100 amperes on a 220- 
volt line or about 28 h.p. for an ap- 
preciable portion of the operating 
gcle. This situation prevailed when 
a booster was operating to close the 
press. However, after the booster cut 
put, the motors ran at perhaps two- 
thirds of rated load, but, when the es- 
timate of two-thirds of rated load was 
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used to determine the theoretical 
monthly consumption of power, no 
correlation with actual consumption 


could be found. 


Study of Consumption and 
Correlation With Operations 


A way had to be found to deter- 
mine consumption by units of equip- 
ment, for the same lack of informa- 
tion existed in regard to other elec- 
trical equipment in the shop. Inasmuch 
as such information is needed, not 
only to distribute power expense but 
also to apply costs to the products, a 
portable kilowatt-hour meter was used 
to determine actual loads on various 
key machines. The meter was attached 
at the panel board to each of the 
machines in each department in turn. 
It required no attention except peri- 
odic reading and occasional re-attach- 
ing to other machines. Hence, the 
man-hours used in making the study 
were negligible. 

In thus measuring power consump- 
tion as a function of operations going 
on during the study, an attempt was 
made in each department to correlate 
it with some known productive fac- 
tor. For example, in one department 
it was felt that consumption might 
be related, in some degree to one or 
more of the following factors: num- 
ber of pieces produced, pounds of 
material processed, number of hours 
of operation, horsepower of motor 
and capacity of machine. In follow- 
ing these leads, a series of studies 
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was made, several on each machine 
while different jobs were running. 
Each study was entered on an analysis 
sheet which provided for posting 
press number, horsepower, capacity, 
elapsed hours, KWH used, pieces pro- 
duced, and pounds of material proc- 
essed. Calculations were then made 
which resulted in the following data: 

1. KWH/Hour of operation. 

2. KWH/Piece produced. 

3. KWH/LDb. of material. 

Analysis for this department showed 
that, for practical purposes, only one 
relationship existed which remained 
fairly constant, regardless of varia- 
tions in opereting conditions. This 
was the consumption in kilowatt hours 
per machine-hour. In a given group 
of machines, this consumption figure 
varied between two set limits, regard- 
less of how the various operating fac- 
tors changed. It is worthy of mention 
that later test checks revealed that ac- 
tual consumption did not go beyond 
the bounds indicated by the studies. 
The reason for this satisfactory result 
was that the figures developed by the 
studies were not predicated on ideal 
conditions, but included the effects of 
all types of operating conditions short 
of complete breakdown. 


Determining Distribution Rates 

The next problem was to determine 
which type of grouping of items of 
equipment would result in the small- 
est variation between extremes. Al- 


654 








though it was found that a high & 
gree of correlation existed in 

ings by horsepower and by capacity 
individual differences among maching 
of same size and type were preg 
enough to warrant development gf 
rates for each press. However, jp 
other departments, with smaller vay. 
ations and larger numbers of m 
chines, it was found that grouping 
of the machines resulted in acceptable 
accuracy. 

The ultimate result was a consump 
tion rate in kilowatt hours per how 
for each machine in the four depat 
ments in which power might bk 
charged properly on a machine-how 
basis. In one department, because of 
the variety and number of small m 
chines, power rates were correlated 
with direct labor hours rather tha 
machine hours. Each of the consump 
tion rates was multiplied by the oe 
of electrical energy per kilowatt hou, 
which fluctuated very little from 
month to month. The resulting fe 
tor simplified clerical operations and 
had to be changed only when ther 
was a large change in sales volum 
or when the billing rate of the loal 
utility changed. 

Computation of the proper pow 
distribution, using these factors, sil 
left an undistributed remainder of te 
power bill for nonmachine depatt 
ments. This residual amount was d 
tributed on a percentage basis agaiftt 
each of the remaining departmenk 
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The percentages were developed in 
the following manner. Data derived 


from the power studies were compiled 
so as to give a consumption rate per 
hour of department operation, which 
induded lighting, fans and small 
equipment. This rate was multiplied 
by the operating hours and the re- 
sulting charge was expressed as a 
percentage of the remainder of the 
power bill. The procedure embodied 
in the foregoing steps was repeated 
until distribution had been made of 
three months’ bills. When the results 
were tabulated, percentages for each 
month showed sufficiently close cor- 
relation to warrant computation of an 
average percentage for each depart- 
ment. 

The importance of the method of 
power distribution which has been 
described lies in the fact that it is 
performed in a short time, once each 
month. In addition, the largest por- 
tion of the power expense is accurately 
distributed by machine hours to each 
department and is based on the actual 
production going through the depart- 
ment. The advantage of applying this 
expense on a production basis, instead 
of on a percentage basis, is that any 
variation in the nature of the produc- 
tion in a department will at once be 
reflected in the overhead. The use, 
month after month, of a fixed per- 
centage distribution tends to distort 
the true cost picture. 
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DEVELOPMENT OF MACHINE-HOUR AND 
HEAT RATES IN COMPRESSION MOLDING 


Although it is rarely possible to 
distribute burden accounts with com- 
plete accuracy at all times, it is almost 
always possible to increase the accuracy 
of distribution and thus provide, as 
an end result, better estimating rates. 
Generally speaking, the best method 
to be followed in applying burden to 
production is one directly related to 
the way in which the particular ex- 
penses were incurred. For example, 
there is no question that the burden 
base for a hand assembly department 
is the man-hour or that, in an injec- 
tion molding department, it is the 
machine-hour. In hand assembly op- 
erations both expense and output are 
directly related to man hours. In in- 
jection, regardless. of the man-hours 
on the pay roll, costs and production 
are governed by the number of ma- 
chine hours. 


However, in compression molding 
the situation is not clear-cut. More- 
over, the prattice which is generally 
followed is to apply overhead, (some- 
times designated as a press charge) as 
a percentage of labor cost. The fallacy 
here is that direct labor unit cost in 
molding is generally dependent on the 
amount of bench time in a cycle, so 
that labor hours bear no relation to 
the machine hours. Each should be 
costed separately. There are not only 
two but three distinct factors entering 
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into the burden cost of molding: the 
man-hour, the machine-hour, and the 
heat. In other words, costs are in- 
curred and should be applied on three 
different bases, none of which neces- 
sarily bears any relation to the others. 
To attain any degree of accuracy in 
estimating, it is important that these 
basic units be evaluated individually. 
An example of how a simple and 
inexpensive analysis resulted in better 
costing and estimating in the com- 
pression molding operation is offered 
in this section of the present article. 
In so doing, attention will be fo- 
cussed on the importance of develop- 
ing a machine-hour rate, to cover ex- 
penses to which a direct labor rate is 
not applicable and further separating 
from the machine-hour rate, a heat 
rate. Because most machine-hour rates 
are constructed to distribute many dif- 
ferent expenses, few of which are 
large in themselves, a rather arbitrary 
procedure is often followed in distri- 
buting the various burden accounts 
covered by the rate. Usually there are 
two reasons. The amount is not im- 
portant enough for more painstaking 
treatment. Accurate distribution would 
cost too much. Often, however, these 
contentions turn out to be rationaliza- 
tions, the real reasons for failing to 
seek better results being unwillingness 
on the part of the cost accountant to 
do a creative job or management's ig- 
norance of how cost accounting can 
be improved through application of 
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common sense and engineering funds 
mentals. 


Establishing Separate Machine 
Hour and Labor Rates 


In the first place the machine-how 
rate, to be effective, cannot include 
any elements of expense which ag 
not directly related to cure time » 
contracted with those related to bench 
time. The first step therefore, is 
analyze all manufacturing expense a 
counts to classify them into ty 
groups, as being either man incurred 
or machine incurred expenses. When 
this is done, it will be possible 
divide the total of the machine ip 
curred expense accounts by total m- 
chine-hours to arrive at a machine-how 
rate. The man incurred expenses, on 
the other hand, will be divided ly 
total man-hours, and a man-hour salt 
will zesult. 

The man-hour rate may be & 
pressed as a percentage of direct & 
bor, if that is the company practice 
However, if labor is paid at pice 
rates, this percentage must rely on the 
base rate used for estimating, rather 
than on earned rates. 

In establishing the machine-how 
rate, it is necessary to clarify the tem, 
machine-hour. It may mean the time 
that a press is in use for productive 
purposes, including cure time, ope 
ing and closing movements, and oc 
sional idle time, or it may mean pie 
ductive, or cure time only, allowant 
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being made for press movement. The 
idle time would probably be due to 
“soldiering” on the job or to ineffi- 
cent mold hook-up. In this second 
interpretation, however, the machine- 
hour may still contain idle time, since 
a piece may be over-cured. As far as 
machine utilization is concerned, this 
is as unproductive as if the press were 
allowed to stand open. Therefore, a 
still finer definition of machine-hour 
would include only the necessary, or 
standard, cure time, eliminating over- 
curing as idle time. This is the ma- 
chine hour to be used for estimating 
and cost purposes, because it is the 
cute time only which can be costed. 
The effect of using this machine- 
hour will be to prorate the cost of 








idle time, which is a practical way of 
absorbing this cost. Costing a ma- 
chine-hour which includes anything 
more than standard cure time would 
require that idle time in a cycle be 
estimated. This would, of necessity, 
be an arbitrary figure and would not 
take into consideration the possibility 
that the idle time or over-cure of one 
mold might be due to the unusual 
combination of bench and cure time 
of another mold. Of course, this would 
occur only in those plants where a 
molder regularly operated more than 
one mold or press. 


Separating the Per Heat 
Rate, as with Steam Cost 


Recognizing expense to be covered 
by a machine-hour rather than a labor- 
based burden rate may be only a start. 
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The machine-hour rate may need re- 
finement. The significant question 
which arises is whether such rates may 
be regarded as fixed when set or 
whether they will vary with the num- 
ber of heats molded in an hour, thus 
indicating need for an additional rate. 
It is readily apparent that it costs more 
to run a press with a one-minute cure, 
which opens and closes sixty times 
each hour than one with a five minute 
cure, which opens and closes only 
twelve times an hour. The problem 
is to give effect to this costing, espe- 
cially in connection with the estimat- 
ing. 

Steam cost. is the best illustration. 
In a plant with an accumulator system 
which was run by steam pump, it was 
necessary to begin the study in the 
boiler room. It was found that the 
steam generated in the boilers was 
used for heating the building, oper- 
ating the pumps which maintain pres- 
sure in the accumulator, and heating 
the press platens, molds and molding 
powder. In attempting to establish 
an equitable and flexible distribution 
procedure, consideration was given to 
each of the possible methods for meas- 
uring steam consumption. Installation 
of departmental flow meters would 
have provided fairly accurate depart- 
mental distribution, but the problem 
of applying steam cost to jobs would 
still remain. This might be accom- 
plished either by installing additional 
steam flow meters, measurement of 
condensate, or estimate. However, 
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meters are of little value in measur- 
ing accurately the small amount going 
into a press, and the cost of such an 
installation would be prohibitive. Re- 
liance on an estimate, on the other 
hand, without exploring the problem 
further, might well nullify any ac- 
curacy which would have been gained 
up to this point. 

Measurement of steam condensate 
is a method which might be adequate 
if all factors were sufficiently con- 
trolled. However, such a procedure 
under production conditions, would be 
impractical for many reasons. The 
studies would have to be extended 
over a long period, so that such fac- 
tors as length of heat, size and con- 
struction of mold, quantity and type 
of material, among others, could be 
plotted against the amount of conden- 
sate, in order to determine their rela- 
tive importance. Condensate in the 
lines might empty through individual 
press steam traps, introducing an un- 
known discrepancy. The manner of 
redistribution of steam expense in- 
curred by the pumps could not be as- 
certained by these means. In addi- 
tion, inability to allocate properly line 
losses, or losses through radiation, 
would result in appreciable errors. 
Probably the most important consid- 
eration was that, even if accurate data 
were accumulated, the resulting com- 
plication of distribution procedure 
would be self-defeating. 

It became obvious that basing dis- 
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tribution on any of the foregoing 
methods would be undesirable. Prag. 
tical considerations indicated the 
striving for unattainable accurag 
should be subordinated in favor of g 
workable routine that is essentially 
simple. It was, therefore, decided that 
a satisfactory and practical solution 
might be attempted on the basis of 
observation, mathematics and logic 
The steam used for heating was diste 
garded because it represented a small 
portion of the total and because any 
adjustments for seasonal variation 
would thus be eliminated. The steam 
used in manufacturing was divided 
into the following types of consump. 
tion: 

Line losses 

. Maintenance of platen heat 

. Operation of pumps 


. Amount in excess of that needed to heat 
molds and cure powder 


~~ wn > 


Line losses were disregarded, as a 
practical matter. Therefore, its cos 
was spread in proportion to the charges 
to production. The maintenance of 
platen heat is a constant. However, 
consumption in Categories 3 and 4 
varied in direct proportion to the num 
ber of heats, and was nonexistent 
when the plant was not in production 
Hence heat at idle hours represented, 
for practical purposes, platen hei 
alone. The plant was normally idk 
for a twenty-four-hour period (Sut 
day) each week. During this tim 
heat was maintained in the molding 
presses but not up to production tem 
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perature. Although the difference be- 
tween production and stand-by tem- 
es resulted in an estimated de- 
cease in coal consumption of about 
ten to twenty per cent, it was felt, in 
the interests of simplicity, that this 
variation could be safely ignored. 
Therefore, an index of steam con- 
sumed by maintenance of platen heat 
alone, including line losses, was deter- 
mined by computing the weighted 
average of coal used on Sunday. The 
weighted average of coal used on pro- 
duction days indicated the total neces- 
sary for platen heat, line losses and 
production. The coal figures were 
also plotted against daily mean tem- 
peratures and Sunday consumption was 
expressed as a percentage of weekday 
consumption as follows: 


Mean Sunday Coal Consumption 
Temperature, °F as Per Cent of Weekday 
20 44 
25 41 
40 38 
45 36 
55 34 
60 31 


Because of the relatively few days 
throughout the year at the lower tem- 
peratures, 35 per cent was estimated 
to represent consumption to be re- 
garded as “fixed” steam expense. In 
other words, 35 per cent of the steam 
expense incurred during a production 
day is not a direct charge to produc- 
tion. It is more in the nature of a 
stand-by cost and may be distributed 
on a machine hour basis. In brief, 


it is a suitable component of a ma- 


chine hour rate. The remaining steam 
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cost is incurred through operation of 
the presses, and should be distributed 
over total heats molded. 

The separation of steam expense 
into hourly and heat rates was accom- 
plished by dividing the power cost 
center into two new cost centers, the 
boiler department and the pump de- 
partment. The setting up of the lat- 
ter cost center thus made possible the 
accumulation of all costs which could 
properly be applied on a per heat 
basis. One of the production forms 
reported number of heats. It was thus 
necessaty only to recapitulate those 
forms monthly and divide the result 
into total expense to ascertain actual 
cost per heat. 


THE OBJECTIVE 

The two parts of this paper, that 
dealing with the distribution of elec- 
tric power expense and that dealing 
with recognition of the need for three 
rates in distributing compression mold- 
ing burden (and utilizing steam ex- 
pense as illustrative of a category 
properly distributed in part by a heat 
rate) form one presentation in that 
they draw attention to the possibilities 
which exist for better burden distri- 
bution for price estimating and other 
costing purposes. The importance of 
such improvement is major, especially 
in job shops, and requires not only 
accounting but engineering techniques 
as well—and the cooperation and joint 
endeavor of the engineer and ac- 
countant. 
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Budgeted Volume: Burden Base for Seasonal Operatic, 


by WILFRED F. NEUMANN 


Cost and Budget Manager, Green Giant Company, Le Sueur, Minnesota 


This paper reviews the reporting problems and the significance of over- 
head distribution in seasonal industry. It compares the effect of the 
normal and actual basis for burden distribution when the seasonal 
variation is a major factor. It then notes the advantages of the normal 
method for planning, making alternative decisions, and arriving at 
the most useful and significant product costs under seasonal conditions. 


ANY ARTICLES OUTLINING METH- 

ops of overhead application have 
appeared in recent accounting litera- 
ture. Most of these methods, such as 
physical units of production, direct 
labor hours, machine hours, net sales 
volume, or contribution to gross mar- 
gin are basically related to actual vol- 
ume of production in ome way or 
another. As such, they are not wholly 
unrelated to the article by Robert W. 
Cherry in the September, 1952 issue 
of N. A. C. A. Bulletin, entitled ‘“Ben- 
eficial Costing for Milk Products,” in 
which was outlined a method of over- 
head distribution based on normal vol- 
ume of production in the fluid milk 
industry. The present article deals 
with an application of the normal 
volume method of burden absorption 
to another highly seasonal industry- 
vegetable canning. 


The Company and Its Operation 

To furnish background for the 
problems and the solutions worked 
out, a brief description of our com- 
pany and operations is given. The 
Green Giant Company is a vegetable 
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processing company, the basic prod 
ucts being peas, corn and asparagus 
Processing operations begin in early 
April on asparagus and continue into 
October for corn. Quality of produd, 
style of pack and tin size variations 
result in approximately fifty individ. 
ual items. 

We operate twenty-four plants ia 
seven states scattered geographically 
across the northern part of the United 
States. For better local control, al 
operations are organized on a divi 
sional basis along geographic lines 
Some plants are single commodily 
plants operating for as few as twenty 
five days during the year and canning 
a hundred thousand cases. The largest 
plants operate no more than sevenip 
five days. However, they may proces 
ten to twelve times as much as the 
smaller plants. 

Since the history of the company 
has been one of continued growth, 
the annual production at each plast 
has been budgeted at or near capacity 
for the anticipated period of ope 
tions. Control of the quantity avaik 
able for processing is achieved by com 
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tracting in advance with farmers to 

t a specified number of acres. 
The date of planting is also specified 
in the contract to maintain control 
over the period of planting. Further- 
more, the crop is generally harvested 
by equipment owned by the company. 
This gives us efficient flow and con- 
sant supply of raw produce during 
the canning season and also results 
in control of quality in the finished 
product. In areas in which we cannot 
obtain sufficient contract acreage, we 
lease the land and perform the farm- 
ing operations with our own equip- 
ment and employees. 

In spite of this close control over 
the production of the raw produce, 
the annual pack at any location may 
vary from sixty to one hundred fifty 
per cent of the budgeted production. 
Weather is the major reason for these 
wide variations from year to year. For 
example, extreme heat may ruin a 
promising crop of peas in a few days. 


Complete and Accurate Reports 
Provided Promptly 


Since production is so highly sea- 
sonal and sales and distribution ex- 
tend throughout the year, monthly and 
quarterly closings are unnecessary and 
meaningless. However, a complete 
and integrated cost accounting system 
has been developed. This is basically 
a process cost system, with compari- 
sons made against standards as devel- 
oped in the annual operating budget. 
Variances from these standards are 
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calculated and analyzed but are not re- 
corded in the accounts. 

The various types of cost reports 
can be classified broadly as follows: 


1. Daily reports on harvesting, vining, in- 
sect control and direct factory labor 
prepared during the operating season. 

2. Monthly reports on labeling and ship- 
ping, capital and repair expenditures 
prepared throughout the year. 

3. Reports covering such operations as 
various phases of our farming, restau- 
rant, housing, seed growing and proc- 
essing, and pepper processing, prepared 
during the year according to a definite 
schedule. 

4. Summary cost reports on each type of 
pack prepared and completion of the 
pack. These summary reports cumulate 
the figures from the daily reports, cor- 
recting for errors which inevitably enter 
the latter, adjusting for over or under 
absorbed overhead and presenting an 
over all. picture of the pack operations. 


Two of the major aims of our cost 
reports are to permit issuance of com- 
plete and accurate costs, as quickly as 
possible. Speed and accuracy are es- 
pecially important. in cost reports in 
the canning industry where the entire 
production period is a matter of days. 
Warehouse space is generally limited, 
necessitating shipments to the trade as 
quickly as possible. Also, the indus- 
try is highly competitive, early ship- 
ments thus being essential to get shelf 
space in retail outlets. Consequently, 
sales prices must be established within 
a few days after packing operations 
begin, as the shipping schedule is 
usually heavy at that time. 

The daily cost reports issued during 
operations, serve to illustrate the way 
in which data are worked up and sub- 
mitted on an exceptionally rapid basis. 
Detailed individual reports are first 
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prepared for various operations, such 
as harvesting, vining and direct labor, 
and are combined into one summary 
report. This brings the day’s opera- 
tion down to a net profit or loss for 
each plant, compares the various items 
of costs, sales values and margin with 
the predetermined standards, and 
analyzes the variances in terms of op- 
erating efficiency, raw produce yields 
and quality of finished product. The 
report involves staff at all company 
units. 

The bulk of the detailed figures and 
reports are compiled at the local plant 
after the day’s operations are com- 
plete. They are then sent by messen- 
ger or telephone to the division office. 
The summary report is completed at 
the division office and sent by teletype 
or telephone to the company head- 
quarters, by 2:30 p.m. of the day fol- 
lowing pack, if on schedule. The 
division reports are then combined 
into a company report which we try 
to have completed, typed and distrib- 
uted by 4:30 p.m. of that day. It 
shows the same detail as the divisional 
reports and, in addition, contains op- 
erating data and production quantities 
on a cumulative basis throughout the 
period of the pack. 

In preparing the reports, the direct 
costs, such as raw produce costs, har- 
vesting, vining, shelled pea trucking, 
direct factory labor, and condiments, 
can be measured very accurately dur- 
ing the packing season. Packing costs, 
including cans, boxes and labels, are 
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included in the reports at standan 
costs developed in the operating 
budget. Although these two cost cate. 
gories constitute about three-fourths 
of the total cost they do not furnish 
sufficient information for pricing. The 
remainder of the costs must be ab 
sorbed as overhead costs. They ar 
the principal subject of this paper. 


Overhead Categories; the Developmen} 
of Normal Production Figures 


We classify overhead into four m- 
jor groups. 


1. Field overhead consisting, largely, of 
field supervision salaries and expenses, 
repairs, maintenance and depreciation 
on field equipment, such as harvester, 
viners, etc. 

2. Local factory overhead consisting of 
local supervision, local office expense, 
communications, production machine 
rentals, taxes, insurance, repairs, depre 
ciation, etc. 

3. Division overhead consisting of division 
supervision, division office salaries and 
expense, division engineers, etc. These 
are all costs which are chargeable 
against a number of plants and com 
modities at those plants. 

4. Top company level administrative costs 
which must be borne by all plants and 
then apportioned to the various com 
modities produced, 

Since these overhead costs constitute 
more than twenty-five per cent of the total 
cost of our operation, it is imperative thet 
an accurate allocation of them be included 
on a current basis. 


The most logical method of overhead 
allocation and the only method I have 
ever seen advocated for the canning 
industry is related to volume of pte 
duction in one way or another. For 
many years, we used equivalent units 
of production for distribution of over 
head. Each tin size of a commodity 
was reduced to a common denom- 
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nator on the basis of the quantity of 
raw product in the can. Similarly, the 
uction of all commodities was 
reduced to a common tin size. All 
overhead was then allocated on this 
equivalent volume of production. 

About five years ago when the op- 
erations were set up on a divisional 
basis, it was decided to distribute all 
company general overhead on a nor- 
mal budgeted production rather than 
an actual production basis. After a 
year or two this method appeared sat- 
isfactory and plans were made to dis- 
tribute all overhead on this basis. This 
program is tied in directly with our 
annual operating budget. As soon as 
the current pack is completed, or 
early in the fall, we begin compiling 
data and preparing the next year's 
operating budget. 

One of the basic steps is establish- 
ing normal yields for each variety 
at each location. These are generally 
based on long-time averages (prefer- 
ably covering ten years). The yields 
are in terms of cases of canned prod- 
uct. They thus include both green 
produce yields as well as plant yields. 
Historical results are adjusted for seed 
strain changes, agronomic changes, 
territorial shifts, factory changes and 
any other factors which may affect the 
normal yields at the location. Once 
the normal yields are agreed upon, 
they become the budget yields for the 
location for a year. Ordinarily, the 
normal green produce yields used for 
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the budget do not change a great deal 
from one year to another except upon 
introduction of new seed strains. Plant 
remodelings may affect the recovery 
from processing and, therefore, 
change the normal yields. 

After the planting season is com- 
pleted early in June, the actual acres 
planted times the normal or budgeted 
cases per acre gives a revised budgeted 
pack at each location. Actual acres 
planted are used, rather than the 
budgeted acres as changes in plans do 
occur after the budget is completed. 
Growers may cancel contracts at a time 
when it is too late to obtain new con- 
tracts or to increase the farming pro- 
gram. This may cause acreage shifts 
between plants. Certain varieties of 
seed may not be available in antici- 
pated quantities and changes must be 
made. Rather than penalize a plant 
for such uncontrollable factors, we 
adjust to the actual planted acres but 
we stick to the budget yield in terms 
of cases per acre, in obtaining normal 
pack. 

With the exception of field over- 
head, all overhead costs are allocated 
on this budgeted production, factory 
overhead to commodities and division 
overhead to plants. Field overhead 
costs are allocated on an “acre 
planted” basis. At this point the over- 
head costs are budgeted amounts, but 
the same allocation factors are main- 
tained and used at the end of the year 
when the actual amounts are known. 
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It should be noted, as the discus- 
sion proceeds, that every attempt is 
made to assign overhead costs which 
pertain only to one product directly 
to that product. Some plant machin- 
ery, for instance, is used exclusively 
for one product. Repairs and depre- 
ciation on this equipment are assigned 
to the proper product and do not en- 
ter into the allocation procedure. The 
same applies to some field machinery, 
such as harvesting equipment. The 
allocation procedure is used only for 
overhead expenses which are joint 
costs. 


An Illustrative Overhead Problem 

A simple illustration will show the 
effects of the change in the method of 
overhead allocation from the actual 
units of production to the budgeted 
volume, when there is a significant 
variation in yield. Let us assume we 
have budgeted an equal production 
for each of two products and, al- 
though we get a seventy-five per cent 
yield of Product A and 125 per cent 
yield of Product B, the total actual 
combined production is the same as 
the total budget. Assuming the 
amount of overhead expense to be 
the same as budgeted, an allocation 
on basis of actual production would 
result in: 


1. A 25 per cent reduction in overhead 
charged to Product A and a 25 per 
cent increase in overhead charged to 
Product B. 

2. An overhead cost per unit exactly as 
budgeted. 

3. An equal overhead cost per unit for 
each product. 
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On the other hand, allocation 
overhead on the basis of budgeted 
production would produce the follow 
ing: 

1. The same total amount of overhead 
charged to each product as was 
eted {which was the same amount i 
each product). 

2. An increase in the overhead cost 
unit for Product A (33 1/3 per cen 
over budget) and a decrease in ove. 


head cost per unit for Product B (2% 
per cent under budget). 


If we further assume that th 
budgeted overhead represented 25 
per cent of the budgeted total cost of 
each product and that actual dire 
costs were the same as budgeted, allo 
cation of overhead on the budgeted 
production basis would produce a to 
tal unit cost of 108 per cent of budget 
on Product A and 95 per cent of 
budget for Product B. Total dolla 
cost for the two products combined 
remains the same as budgeted, pro 
vided unit direct costs for each prod 
uct were equal, but there is a large 
difference in the cost assigned to each 
product and in the resulting margia 
of each product. 

In a practical sense, the problem 
is even greater than shown by the 
illustration. In practice, Product A 
would be canned and a large propor 
tion shipped prior to the start of 
packing operations on Product B. 
the time pack of Product B was com 
pleted, Product A could be more thas 
50 per cent shipped. Under such com 
ditions, it is unnecessary to point ou 
the problems involved in explaining 
such a change in margin estimates 
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management in terms of changes in 
absorption of overhead. Under the 
previous system any resemblance in 
margin estimated in the preliminary 
reports issued after the pack of prod- 
ut A was completed and margins in 
those issued at a later date was cer- 
tainly accidental. 

The problem was not one of esti- 
mating total overhead costs but of 
changing their allocation to products. 
The allocation factors were not known 
until late in the fall. Cost reports on 
Product A were meaningless at the 
time as changes could no longer be 
recovered through additional sales 
values. Under the normal production 
allocation basis the only problem in- 
volved is the accuracy of the overhead 
expense estimates. Although this 
brief discussion has been limited to 
the total company production cost of 
two products, the same problem ex- 
ists in greater or lesser degree when 
estimating individual plant or divi- 
sion margins. 


Application of the Method to Planning 
From the previous discussion it 
would appear that the revised proce- 
dure was designed primarily to make 
the accounting department's reports 
more consistent and more easily un- 
derstood. This certainly was an im- 
portant factor when the change was 
first made. However, there are some 
interesting theoretical aspects to the 
normal production allocation method 
which are worthy of further elabora- 
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tion. We have a certain investment 
in plant facilities, capital equipment, 
factory supervision, general and ad- 
ministrative staffs, etc., which must be 
recovered through production at each 
location. This investment was predi- 
cated initially on a normal volume of 
production at each of these locations. 
In the planning stage, we may have 
several choices for recovery of this in- 
vestment. Once a certain plan of ac- 
tion is decided upon, however, and 
the crop is in the ground, there is 
no turning back. The investment 
must be recovered through the planned 
pack established for that location. If 
this plan calls.for recovery of one-half 
of the investment from each of two 
products, it seems incongruous to 
charge one product more than its pro- 
portionate share merely because pro- 
duction of the other product was be- 
low normal expectations. Similarly, if 
one plant experiences below normal 
yields, it seems unjustified to penalize 
another plant for this. 

The annual cost of supervision, of- 
fice expense, communications, prop- 
erty taxes, production machine rentals, 
etc., do not vary a great deal, regard- 
less of the size of the crop. Deprecia- 
tion of equipment is caused by ob- 
solescence as much as it is by wear 
and tear. The annual repair budget 
is approximately the same from year 
to year. Charges by cost centers for 
repairs are made against the follow- 
ing year’s operation rather than against 
the preceding year’s. Again we feel 
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it is more equitable to base these 
charges on a no. nal rather than actual 
production basis. 


Application of the Method 
to Alternative Decisions 


Our general theory of operations is 
to make each plant an autonomous 
unit. Even though our company is a 
multiplant operation, we like to think 
of each plant as a separate factory. 
For this reason, we feel justified in 
assigning a portion of selling expense, 
interest expense and general adminis- 
trative costs against that plant's ex- 
pected normal production. Even 
though that plant does not experitnce 
normal yields, it still must stand its 
portion of these fixed overhead costs. 
If this plant were independent, it 
would need to maintain its own sales 
force, finance its pack and bear its 
own administrative expense. Thus, 
we do not feel that it is unfair to as- 
sign a predetermined portion of these 
costs against it, as a fixed cost regard- 
less of production. 

This same general philosophy ap- 
plies throughout our overhead distri- 
bution. Circumstances do occasionally 
arise which appear to make this policy 
seem father arbitrary. Sometimes 
yields are so poor and two plants are 
so near together that it is to the com- 
pany’s advantage to close one plant 
rather than run two plants at half 
capacity. The plant with the lower 
operating costs is, of course, the one 
which continues to operate, even 
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though it may have the higher fixed 
costs. It is admittedly difficult to ex. 
plain to a plant manager why he 
should continue to stand a portion of 
the general overhead when his ability 
to produce is being transferred to an- 
other plant. As a company policy he 
can see the over-all savings effected 
by transferring the green produce, 

Sometimes we can show him that 
he would actually be losing the great- 
est portion of this fixed overhead 
charge if he operated at fifty per cent 
of capacity. At the same time, he is 
participating in increasing the over. 
all company margin. We feel that, 
if this is a recurring situation in this 
plant, it should be reflected in this 
plant’s margin contribution. Possibly 
the entire program should be reviewed 
to determine whether or not the plant 
should be operated. Ordinarily, if the 
yield situation is so bad that a plant 
is closed down entirely for the season, 
everyone realizes the effect on plant 
margins, and the plant is not criticized 
too severely. 


Advantages and Requirements of 
Normal Production Burden Basis 

The basic reason for application of 
any and all overhead costs is to at 
rive at a total cost for that produc 
or service. Does the method outlined 
achieve this result? How are the re 
sults accepted in practice? Which 
method provides the most accurate 
total cost? The theoretical aspects 
have been outlined. In practice too, 
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the normal production allocation 
method provides a more realistic cost 
picture in a highly competitive indus- 
ty. Yields for the entire industry are 
just as variable as for our company, 
as we are scattered geographically like 
the rest of the industry. 

In years of poor yields, it is easier, 
through the normal production allo- 
cation method, to recover the addi- 
tional overhead through increased 
sales values. In years of above normal 
yields, our products can use any over- 
head advantage which can be assigned 
to them. The product with the high 
yields should benefit through reduced 
ovethead costs per unit, which result 
from the method used, rather than 
have a larger dollar charge assigned 
because of the circumstance of high 
yield. It is almost impossible for 
Product B to recover under-absorbed 
overhead on Product A in years when 
Product B has above normal yields. 
For this reason, it is believed that the 
normal production allocation method 
provides a more realistic and more 
useable cost than actual production 
as a distribution base. 

The prerequisites for this type of 
overhead distribution are several. First 
of all, a good reliable operating 
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budget is an absolute necessity. Nor- 
mal production figures must be real- 
istic and understood by everyone using 
them. The planned program, as out- 
lined in the budget, must be in con- 
formity with management's own plan. 
It must be management's budget. I 
believe the program has most merit 
where production is highly seasonal 
and volume of production is highly 
variable, due to conditions beyond 
human control. Some control over the 
raw materials is desirable. The pro- 
gtam might be more difficult if raw 
produce were purchased on the open 
market. We have a measure of con- 
trol through contracts with growers 
and our own farming operations. 

I have long been convinced that 
no uniform method of overhead bur- 
den application is possible for all in- 
dustries or even for all companies 
within an industry. Each firm must 
choose the method which best fits its 
type of operations. Very little has 
appeared in the accounting literature 
concerning the problems of seasonal 
industries in general, and the canning 
industry in particular. It is hoped 
that this discussion may stimulate 
others to present their problems and 
solutions. 
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WHY INVENTORIES?7—A RAFT OF 
REASONS 


Editor, N.A.C.A. Bulletin: 

PROPER INVENTORY PLANNING DECIDES, 
to a great extent, whether the business 
will operate or not, today and tomorrow. 
Hence, properly controlling inventory size 
is one of the most important phases of 
business management. All accountants have 
read that inventories are the “graveyard” 
of American business because they have 
been the prime factor for many business 
failures. Items of great physical size with 
small value, cost much more than their 
value in storage facilities and in handling 
costs. Items of small size but great value 
tie up working capital. Many companies 
reach the ultimate when they have items 
of large size and value. Nevertheless, in- 
ventories are necessary. Why? 

We have stockpiling of materials for 
various protections, including protection 
against scarcities. This requires some “‘crys- 
tal ball gazing,” as well as review of cur- 
rent trends and information concerning 
the production of such required raw ma- 
terials. Where supply lines are long and 
a slight break in such lines would create 
shortages, it is quite necessary that stock- 
piling be done. A good example of this 
is a public utility company stockpiling coal 
in the event of long drawn out labor prob- 
lems in the coal industry and the proba- 
bility of bad weather conditions affecting 
their supply. Other causes of stockpiling 
are inability to anticipate customer demand, 
maintenance of production to stabilize em- 
ployment, and speculative buying. 

Relatively large in-process 
are inevitable when the manufacturing cycle 


inventories 
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is long. Many companies increase their in. 
process inventories to minimize the effects 
of production line changeovers. Some build 
up parts and sub-assemblies and others will 
build up finished goods in warehouses prior 
to making switches in their processing lines, 

Customer service requirements tend to in- 
crease finished good inventories. Need for 
rapid deliveries may require a full line of 
stock in all sizes, grades, colors, etc. It is 
sometimes necessary, for competitive and 
sales reasons, to warehouse merchandise 
throughout the country in order to mee 
demand. An alternate to this is the inves 
tory which is created from consignments to 
dealers. Also, guaranteed returns may bea 
historical practice and, while the materials 
move into accounts receivable, it is vey 
possible that they may revert to inventory at 
a later date. Some manufacturers and many 
retailers tie up inventory for demonstation 
or show. 

Carrying repair parts, both for current 
and obsolete models, can create inventories, 
too. The other day, I was amazed in ob 
serving in a radio and television service 
store the tremendous stock of small 
minute parts which is carried just so “tele 
viewers” will not have to miss more tha 
one show. 

Other inventory-creators are the indu 
tries subject to seasonal and unpredictable 
demand or to the weather conditions. bh 
the latter industry, inventories cannz 
be built upon day-to-day weather predic 
tions, but must be based on averages 
with a factor of safety. Then there are th 
holiday industries which, not only produt 
for the normal holiday sales but try ® 
create some of their own. We have Swet 
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est Day, Mothers’ Day, Mothers-in-law 
Day, Grandmothers’ Day, etc. In the auto- 
motive industry, inventories are created by 
new model anuouncements and, in many 
other industries, new models or new .prod- 
ucts cause inventories to be created. The 
canning industry is dependent entirely upon 
seasonal production. For instance, the work 
in a tomato canning factory in September 
is short-lived. Many canning organiza- 
tions buy tomatoes long before the vines 
have even been planted and their inventory 
problems come from both supply and de- 
mand, all created by Old Man Weather. 


ROBERT K. ARTHUR, Dayton Chapter 


WE FIND PERPETUAL INVENTORY FOR 
OFFICE SUPPLIES WORTHWHILE 


Editor, N.A.C.A. Bulletin: 

HAVING ADOPTED perpetual inventory rec- 
ords for our noncapitalized office supplies 
about a year ago, we were greatly interested 
in Herman A. Downs’ paper entitled 
“A Workable System For Office Supplies 
published in the May 1953 issue of the 
N.A.C.A. Bulletin. The author expressed 
the opinion that the maintenance of per- 
petual inventory records for noncapitalized 
office supplies was not justified. 

Our office supplies inventory is composed 
of approximately 1,700 different items in- 
cluding a wide diversity of forms, con- 
sumed by approximately 300 office em- 
ployees and draftsmen. About one hour a 
day is required to post an average of 50 
entries to the inventory cards. Postings are 
kept to a minimum by issuing at least one 
week's supply of regularly used items and 
authorizing only one person besides the 
supervisor in each department to prepare 
fequisitions. Interference with handling 
mail and other duties in the department 
is kept at a minimum by limiting distribu- 
tion of supplies to specified time. 

Prior to the installation of perpetual in- 
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ventory records, office supplies were re- 
corded upon visual observation of low phy- 
sical balances. Occasionally, reordering was 
not in time to prevent “run-outs.”” How- 
ever, since the adoption of the perpetual 
inventory records, we have yet to experi- 
ence a “run-out” on any item. 

Our perpetual inventory record card looks 
like this: 








ITEM LOCATION REORDER POINT 

REC. &ISSUINGUNIT REORDER QUANTITY 

Date P.O.or Quantity Balance 
Dept.No. Received on Hand 








Provision is made for the reorder point 
and reorder quantity for each item. As 
requisitions are posted and new balances 
calculated, the posting clerk compares the 
new balance with the reorder point. When 
the balance on hand equals or falls below 
this point, the item is reordered in the 
quantity specified. 

Reorder points and reorder quantities are 
carefully set for each item and are subject 
to periodic review and adjustment in the 
light of current and future needs and ad- 
vantageous purchase prices. However, in- 
creasing reorder quantities for the purpose 
of taking advantage of quantity discounts 
is not permitted to an extent which result 
in increase of inventory beyond reasonable 
future needs. In general, we order a six 
months’ supply whenever practicable. 

It is felt that the perpetual inventory 
system results in better control of reorder- 
ing than any system which is based upon 
visual observation of physical balances for 
the following reasons: 


1. Reordering Signals—Visual marking of 
minimum physical quantities is dangerous 
since such markings can become obliter- 
ated, misplaced, or detached, depending, 
upon the method used. Continual check- 
ing by an experienced clerk is thus 
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necessary. In contrast, comparison of 
written reorder points against calculated 
balances on hand can be performed by 
anyone who can add and subtract. 


2. Analysis of Departmental Usage—De- 
partmental usage of a given item or 
group of items of supplies can more 
readily be ascertained from one card con- 
taining a record of all requisitions than 
by inspecting and sorting the entire requi- 
sition file. 

3. Slow-Moving Items—As we endeavor 
to keep the inventory free from slow- 
moving items as much as possible, we 
find that a record of usage on one card is 
also very convenient for this purpose. 

4. Inventory Consciousness—Perhaps the 
outstanding benefit arising from the per- 
petual inventory system is the alertness 
which has been created in the employees 
associated with it, as evidenced by the 
physical appearance of the office supplies 
stock room and the complete elimination 
of “run-outs.” The later objective was 
the major purpose of adopting the per- 
petual inventory system. 


W. F. MUSSENDEN, Southern Maine Chapter 


UNIT COST WHEN PRODUCT IS RUN 
ON EQUIPMENT OF GREATER AND 
LESS EFFICIENCY 


Editor, N.A.C.A. Bulletin: 

AT ONE TIME OR ANOTHER most of us 
have coped with the problem presented 
when an item is produced on different 
equipment at different unit costs. Three 
common cases are as follows: 


1. Lowest cost equipment too big. The 
most frequent situation is that a produc- 
tion manager has a choice of assigning 
a job to a unit of high speed or large 
equipment, or of putting it on slower 
or smaller equipment units. There are 
also situations in which the manager may 
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face an alternative of having jigs made, 
or of procuring certain automatic devices 
for turning out goods of certain descrip. 
tions and sizes. In all of these Situations, 
the main point under consideration js 
usually the volume of the production 
run. The choice made will, as a rule re 
sult in the lowest total cost for the pm. 
duction lot, although the unit cost js 
not as low as it would be for a larger 
run. However, no unusual problems of 
costing arise since the most efficient pm. 
duction methods were employed for the 
particular volume. 


2. Most suitable equipment tied up om 
other work. A somewhat different situs 
tion results if the products are made oa 
higher cost machines because the mos 
suitable equipment was scheduled om 
other work. In this case, there is a rea 
question whether the products should be 
charged with the production cost on th 
machines actually used or with the op 
erating cost on the more efficient equip 
ment. In most standard cost systems, this 
problem is settled by applying only the 
standard costs for the most suitable equip 
ment and treating the difference as 1 
variance. In this case, the period absorbs 
the excess cost, and costing for both 
pricing and inventory is based on stand 
ard costs. This seems correct practice. It 
discloses the deviation from standaw 
which occurred on the production floor, 
and yet reflects the costs which must kk 
the basis of pricing under competitir 
conditions. Of course, under shortag 
conditions it is possible that the selle 
can include the extra cost in his price. 


3. Lower cost and higher cost equip 
ment regularly used. Another case is th 
situation in which a company regulatly 
produces an item on equipment operating 
at different unit costs. Are we still just 
fied in either a standard or an actual oo 
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system in setting up the entire production 
at the lower cost of the two processes 
or locations ? 

Presumably, the answer is that we 
should take the cost of both operations 
into account. After all, if our volume did 
not require the regular use of the higher 
cost facilities along with the lower cost 
installation we would concentrate our 
production on the latter. Therefore, cor- 
rect practice requires using the costs of 
both processes, even as standard costs, 
and of including them proportionately in 
the inventory values. It would seem 
wrong to charge the excess cost to the 
period in which the cost was incurred, 
since the production was in accordance 
with plan and it must be assumed that 
the production was required to meet mar- 
ket demand at regular prices. 


In practice, we are likely to carry the 


production from both sources in one stock 





account. In that case, we automatically ar- 
rive at a weighted average. If we maintain 
separate stock accounts, we probably also 
maintain physically separated stocks, most 
likely at different locations. Each lot will 
then be costed on the basis of its origin. 

It appears that the use of higher cost 
equipment and processes should generally 
be reflected in costs and inventories. This 
applies if we use such equipment because of 
the small size of the run, although we 
would not recognize the higher cost if we 
produce a standard item in an unusually 
small lot. We would also reflect the higher 
outlay if both higher cost and lower cost 
processes on a considerable scale are part 
of the regular production program. How- 
ever, he would charge the excess cost to 
the current period if the higher cost is due 
to the intermittent use of less suitable 
equipment while the better equipment is 
engaged on other work. 

FRANK JUDD, Louisville Chapter 








